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When a mighty "Thor” blasts off from Vandenberg 
Air Force Base it is checked out, launched and 
tracked by Packard Bell's ground support equipment 
and Missile Impact Prediction System. 

ENGINEERING BEYOND THE EXPECTED 

The Missile Impact Predictor is one-eighth the size and 
was built at one-tenth the cost of previous'systems. 

Ground support equipment matches the reliability built B 
into the “Thor.” All combine to guarantee an effective 1 

weapon for retaliation or 

space exploration... PACKARD BELL EUCTRONICS 

destination known, T*o*imo«i Predueta Oivialen 



‘OVER-THE-HUMP” SCATTER 

ANTENNA BY KENNEDY 



AVIATION CALENDAR 


\I;i\ 9-l'u(laal Av-istioii AjciitTS “fly-in" 
(or pilots ami ai^■^oft owners. National 
Aviation Facilities tiNperinicntal Center. 
Atlantic City, X. J. 

Mav 15-16— tipring Meeting. Society of -Air- 
craft Materials and Process Fngineers- 
Fastern Disision, Motel Statler, New 
Vnrk, N, Y. 

May 18— Symposium on Space Medicine 
KIcctTOnics, Franklin Institute, Philadcl- 
pliia, Pa. 

Mav 18-21— ISth .Annual National Cunfet- 
inee. Society of .Aeronautical AA'cight En- 
gineers. Motd llcinv Grad'. .Atlanta. Ga. 

.May 19.21~xiiddle I’jstcm 'Distnet Meet- 
ing, .American Institute of Electrical I'liigi- 
neets. Lord Baltimore Motel- Baltiimirc. 

May 20-22— National Spring Meeting & Es- 
liibition. Society for Experimental Stress 
•Analvsis, Sheraton Patk Motel. AA'asliing- 
toii, D, C. 

Muv 20-22— Second Jet .Age .Airport Cinifcr- 
eiicc, .American Society of Civil Engineers, 
Shaiiirnck-IIiltoii Motel, Iliraston, Tex. 

May 21-22— 1959 Ohio A'alley liistnimeiit 
and -Automation F.xliibit and Sy niposiiim, 
Cincinnati Section. Instrument Society of 
.America, Music Mall, Cincinnati. Ohio. 

May 2-t-Junc 5— Federation Aernnantique 
rntcniationalc .Annual Meeting, Moscow’. 
USSR. 

Ma' 25-27—1959 National Telemetering 
Conference on Investigation of Space, 
Brown Palace and Cosimipniitaii Hotel, 
Denver, Colo. Spoiisnrs: .American Rocket 
Society. Institute of the Aeronautical 
Sciences. American Institute of Electrical 
Engineers and Instrnmcnt Society of 
America. 

Mill 25-27- All Indmtiy Ptodnclion and 
Quality Control Exposition and Conven- 
tion. .American Society for Quality Om- 
trol, Cleveland Public Hall and Motel 
Sheraton. Clciebnd. Ohio. 

(Confimicc) on page fi) 
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. . : ENGINE 

precision / components 

^ : BY LAVELLE 


Precision production of jet engine components is a job for 
specialists. Broader use of jet-propulsion in helicopters, 
missiles and drones puts new demands on the high performance 
small jet engine . . . and on the precision workmanship required 
in the manufacture of its parts. “Hot end" components must 
withstand high stresses and temperatures . . . require exacting 
fabrication, welding, machining and inspection ... to close 
dimensional tolerances. 

Lavelle specializes in producing precision sheet metal engine 
components. Combustion chambers, casings, exhaust nozzles and 
housings are typical parts produced in quantity for principal 
turbojet and turboprop engine manufacturers- They depend on 
Lavcllc's experience and facilities for quality workmanship, 
dependable delivery ... at reasonable cost. 

An illustrated brochure details Lavelle's ability to produce 
the precision aircraft components you need , . . when you need 
them. Write for your copy today. 




lAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 




TRAIMS-SOmCS 

QUARTECTOR* 

LIQUID LEVEL 

DETECTION SYSTEMS 

for liquid oxygen 
and rocket fuels 




Quartector Liquid Level Dcieciion Systems, with no moving parts to stick or 
freeze, detect liquid levels to within S: 1/32" with a response time of less than 
40 milliseconds. Operating temperature range is from -425-F to + I20'F. 

Ouarlector systems and instruments arc designed for bulk liquid applica- 
lions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applicaiions. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in tlie feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not alTect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function lest procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin lyOO. 


TRANS-SONICS 

Tkemm l/umdu/m 
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(Continued from page 5) 

May 25-28— Design Engineering Show and 
Confca-ncc, .ymcrican Society of Me- 
chanical Engineers, Convention Hall, 
Philadelphia, Pa. 

May 26-28— Supersonic Transport Meeting, 
San Diego Section, Institute of the .Aern- 
iiaufica! Sciences. San Diego, Calif. 

May 29-31— Soanng SocieU' of .Vmerica'.s 
Nortlieastcm Soaring Meet. Dutchess 
Countv Lirport, Poughkeepsie, N. Y. 

(line 1-3— Third \imual Summer Confer- 
ence on \'aeuuni Melallutgy, Ness' Yoik 
Univereih-'s College of Engineering. Uni- 
sersits Heights. Broils, N. Y. 

Jane 1-3— N'atiiinal Sv-mposiinii, Institute of 
Radio Engineers’ Erofessionai Group on 
Microsvas-e Theory tk Technique,, tlar- 
sard University. Cambridge, Mass. 

June -f-5— Third Nahonal Conference, In- 
stitute of Radio Engineers' Professional 
Group on Production Techniques, \'illa 
Hotel, San Mateo. Calif. 

June 5-6— .-yiimial Meeting of the .'\miv 
.\viation .Assn, of .\merica, Shorehani 
Hotel, Washington, D. C. 

Jiiiie 5-6-lntli .\nmial Maintenance Sr Op- 
erations Meeting. Reading ,\viation Serv- 
ice. Inc., Municipal .-\irport. Reading, 
Pa. 

June 8-9— Indnstiy Missile and Space Con- 
ference, Shcraton-Cadillac Hotel. Detroit. 
Mich. Sponsor .\eto Club of Michigan. 

June 8-11— Semiannual Meeting and -Astro- 
nautical I-Nhibition, .American Rocket So- 
ciety, El Cortez Hotel, San Diego, Calif. 

June i2-21-23rd French International -Mr 
Show. Lc Bourget, Paris. France. 

June ld-18— Semiannual .Mc-eting, .\mcrican 
Society of Mechanical Engineers, Chase- 
Park Pla/a Hotel, St. Louis, Mo. 

June 16-19— National Summer Meeting, In- 
stitute of the .\cronaiitical Sciences. .\m- 
bassador Hotel, Los .^neelcs, Calif. 

June 21-26-Siiininet-Pacific General Meet- 
ing and .-\ir Transportation Confeuencc. 
-American Institute of Electrical I'ngi 
neers. Olympia Hotel, Seattle, Wash. 

June 23-25— i^td Meeting, .\siation Dis- 
trihutors and Manufacturers .\vsn., St. 
Prancis Hotel, Sau Francisco, Calif. 

June 29-July I— Third National Comention 
on Mrlitars Electronics. Shcraton-Park 
Hotel, Washington. D. C. Sponsor; In- 
stitute of Radio Engineers' Professional 
Group nn Military Electronics. 

June 29-JuIs' 3— Summer seminar on Plas- 
tics-lts Mechanical Properties. Design 
and -\pplicaHons. Pennsylvania State Uni- 
versity. University Park, Pa. 

July 1-10— U. S. National Soaring Competi- 
tion, Hairis Hill. Elmira, N. Y. 

July 30-31— Sislli .-\nnnal Symposium on 
Computers and Data Processing, Denver 
Research Institute, Stanley Hotel, Estes 
Park. Colo. 

Aug. 31-Scpt. 5— 10th Annual Congress. 
Iiitetnatioiial Astronaiitical l-'ederabon. 
Church House, Westminster, London. 

Sept. 7-13—1959 Fatnboroiigh Rying Dis- 
play and Exhibition, Society of British 
Aircraft Cniistnietnrs, Farnborough, Eng- 

Oct. 12-16— 15th General Convenbon of 
the International -Air Transport 
Tol-yo, lapau. 
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Sometimes forgotten during iJie thundering ascent of 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of 
Space Technology Laboratories is now engaged 
in a broad program of space research for the Air Force, 
the National Aeronautics and Space Administration 


FROM 

LAGRANGIAN 

TO 



LIFT-OFF 


and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division. 

For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development, design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fleJds as 
well as sound technical management. 
The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 
Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 
Atlas, Titan, Thor and Minuteman. 
The scope of STL’s responsibilities offers creative 
engineers, physicists and mathematicians 
unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics. 

Space Technology Laboratories, Inc. 

P. O. Box 95004, Los Angeles 45, California 
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FUNCTION WEIGHT SIZE 


Holley gi 
Commercial' 
on America's 
First Jett 






Holley Accessory selected for 
Pratt & Whitney Aircraft JT-3 Engine 

Three basic goals rule the efforts of design, engineering, and manufacturing engineers at 
Holley: exceed, if desirable, minimum performance standards, lessen the weight, and 
reduce the size to allow more freedom of location on the engine. Another proof of Holley’s 
success in attaining these goals is the choice of a Holley engine accessory for the 
Boeing 707; the Holley designed, engineered, and manufactured 
compressor bleed governor. This product and other 
Holley jet engine accessories {like the ones shown below) 
demonstrate hour after hour, in the world’s airways, the 

Holley skills developed over more than half-a-century. a-27 1 1 955 E. nine miie rOaO 

WARREN, MICHIGAN 
Uslir Ifi 11 k Deslii, Dextopiiwil Md MHilMre 
d( AtliliM FhI Miltfiai DeiiHS 

A few of Holley's Engine Accessories for Jet Aircraft 
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The HoUey designed R-92 Com- A eompanhn to the amator Is 

pressor^ aeed Cownm for^ the the R-98 Campressoe BM Cov 
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Heart of the Dormer coupler is a small Oonner servo acceler- 
ometer which measures linear acceleration to at least 0,1% of 
full scale. The internal servo system offers excellent resolution 
and linearity. These sturdy reliable instruments arc hermetically 
sealed and magnetically shielded. The entire Donner system 
weighs less than 25 pounds. 




lets you lead a Sikorsky 
with one hand ! 


Using only a few ounces of force, anybody 
can walk a helicopter fitted with automatic stabilization 
equipment using a Donner designed stabilizing coupler. 

In a more useful vein, the big birds perform vital tasks 
where the ability to hover precisely and maintain stability 
is critical. Currently, Donner equipped Sikorskys are used 
extensively for submarine detection, survcilance, 
rescue, lifting, and a host of other activities. 




CONCORD. CAIIFORNI 



»N1CS 


in solving 
Space Age ^ 

HEAT ,{ PROBLEMS 


But if you want to try, do this ; 

■ Spend 20 years applying advanced metallurgy 
to production. 

■ Shake down 36 high-temperature alloys in the 
laboratory. 

■ Fabricate these super-alloys into critical hot-part 
components for prototype power planta. 

■ Swing into volume production of proved designs. 


■ Prove, over and over again, that you know what 
you’re doing— with jet, propjet and piston engine 
components and af terijumers, ramjets and rocket 
motors. 


Make your name a byword for high-temperature 
research and development ... for precision-made 
components and complete power packages. 


Better still — take a 20-year stride by putting Ryan 
to work on your heat problems. 




NEW KOCH 

DIVISION 

FOR 

AERONAUTICAL 

HARDWARE 

Koch’s Oxygen. 
Eleciricftl Quick 
Disconnect is one 
of a growing list of 
aircraft and missile 

Koch's high-preci- 
sion Aero Hard- 

is now standard 
equipment on Coo- 
vair B-58’s and F- 
102’s. 

Koch is in current 
production on such 
other items as Mis- 
sile Recovery Sys- 
tem Timers, Ejec- 
tion Seal Lap Belt 
Snaps and Fittings. 

Ope^n.*"' 


Koch experience, leadership and achievement are 
unparalleled in the nation. If you seek solutions 
to difficult problems in Fiberglas fabrication. 


Koch Global Survival Kits, in full production since 
1956, have already proved themselves to be miracles 
of life-saving precision. 


materiel development, packaging, or in intricate 
hardware design, we will be glad to place our fifty 
years experience at your disposal. 


Housed in a compact Fiberglas case beneath the pilot, 
the kit is ejected in emergencies with the pilot as he 
parachutes to safety. It contains an emergency 20- 
minuie oxygen supply for high-altitude escape; self- 
infiating life raft; essential food, survival, signalling 
and rescue supplies, 

Koch Survival Kits were first to meet specification 
MIL-27750B (USAF) and are also manufactured un- 
der MIL-S-26676 (USAF). Today they are standard 
equipment on USAF F-102, F-106, B-58 and F-105 
aircraft, and the new experimenial rocket powered 
aircraft X-15. 


KOCH 


H. KOCH a SONS 


Pioneers in Fiberglas Fabrication 




LIBRASCOPE 




. more than experienced engineering, 
more than parts, plans and programs. 
At Librascope, i^is the ability to inte- 
grate components and brain-power into 
workable computer systems for the 
accurate transiation of data. 
Librascope engineers attain optimum 
system accuracy by weighing problems 
in terms of inputs availabie and outputs 
required to provide reliable answers. 
This process, from concept to reality, 
has unlimited room for expression at 
Librascope where facilities including 
field test and simulation laboratories 
cover hundreds of thousands of square 
feet . . .where research— development of 
electronic, electro-mechanical, magnetic 
and optica! computing techniques is a 
continuing, progressive program. 


Wkat goes into a Librascope computer system represents the best 
experience of two decades. For full details on how Librascope can 
anticipate and solve your computer and control problems, write ... 

For information on career opportunities at Librascope, 
i.i.» write Glen Seltzer, Employment Manager. 





IBRA5COPE, INC. • eos WESTERN AVENUE • GLENDALE, CALIP. • A Subsidia 




K R M is proud to announce 
the acquisition of another leader 




Bro.idriiing niir services to the manufaclurcrs of precision electronic 

|irciducls, we have acquired lids csinlilislicd producer of high quality 
niiiiierlors, including miniature discoimecls. prinletl circuil 
comipclurs. rack and panel coiiiiectors, co-axial and Iri-axial connectors 

and radar pulse cable assemblies. One of ihe greatest values in this acquisition, 
we believe, is the addition to our urgaiiizatiim of the outstanding 

engineering mid manufacturing capabilities of H. H. Buggie, Inc. 





ESSO JET AGE EXPERIENCE IS READY TO SERVE YOU NOW 


ESSO PERFECTS JET AGE REFUELING 
FOR FAST, SAFE, DEPENDABLE SERVICE 


Fast turn-around is essential to profit- 
able airline operations. With the in- 
creased fuel capacities of the great new 
jet airliners, faster refueling becomes 
more important than ever before. An- 
ticipating these jet age demands, 
engineers have perfected firo basic 
methods for refueling large airliners 
safely— and on schedule. 
HVORANTS-TheEsso-developed hydrant 
refueling system was first installed 11 
years ago. This practical and efficient 


method has since proved ideal for busy 
airports. New high-speed hydrant re- 
fueling systems are now being installed 
to serve the large jet airliners. 

NEW REFUELING TRUCKS -New Esso re- 
fuelers feature greater capacity, higher 
pumping rates, improved filtration and 
greater mobility— to meet the increased 
demands of jet age airliners. 

These modern refueling systems are two 
more examples of Es.so leadership in pe- 
troleum service for today and tomorrow. 
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THE ONLY 

LONG RANGE OPERATORS 
VWO DON'T NEED 


x:r 



ifoui- consideration of tlic DN-UU 
Doppler Kadar Nav iffation System. 
l\>itf today for descriptive literature. 
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COLLINS RADIO 




THEY CREATE THE IMPOSSIBLE— WITH ALCOA ALUMINUM 







Zippered nose cone cover 
foils moisture, dust, abrasion 


To protect the polished finish of missile nose cones from 
assembly to countdown, B.F.Goodikh fabricated unique 
zippered "all-weather" Nose Cone Covers for Avco's Research 
and Advanced Development Division. 

Made from neoprene coated nylon fabric, this shipping 
cover has non-rigid neoprene ribs and spacers char keep it 
from riding down on the cone. Special B.F. Goodrich Pressure 
Sealing Zippers provide easy access and removal— yet seal 
positively against dust, dirt, grime, damaging impact. 

B. F. Goodrich was asked to engineer this special project 
because of its widely-known ability to manufacture coated 


fabrics to any shape oc size— os in aircraft baggage panels. 
In addition, the space-saving B.F. Goodrich Zipper— used 
widely for air ducts, inspection pore, access doors, and aileron 
gap seals — withstands any pressure up to the maximum 
strength of the zipper itself. And it, coo, can be fitted to 
complex contours. 

Tricky sealing problems like this one are just part of the 
day's work at B. F, Goodrich. Next time you have such a 
problem and need an answer— fast— write or call B.F.Goodricb 
Aviation Products, a division ofTba B.P.Coodrich Company,- 
Dept. AW-i9, Akron, Ohio. 


BJ.Goodrich 


aviation products 


20 


EDITORIAL 


Fill Those Seats 


Some 20 billion new scat miles must be filled on tlic 
planes of tlic U. S. donie.stic airlines ficct during tlic next 
three years if the promise of the jet transport age now 
dawning is to be tnilv fulfilled. Last year the domestic 
airline fleet offered an aitnual capacity of -10.6 billion seat 
miles. But by 1962 when the initial phase of the jet 
transport equipment program will have l>cen completed 
this annual capacitv uill jump to over 60 billion scat 
miles, according to tlic best estimates available now and 
based on current equipment programs. From 1962 on- 
ward the airline industry will liavc to sell a high per- 
centage of these 60 billion scat miles every year. 

This will pose a trulv formidable challenge to the air- 
line industry in sales, passenger service and operational 
techniques. Much of tlic initial experience with new jet 
transports now in service on an extremely limited basis is 
detailed by Avution Week's transport staff in this cur- 
rent issue which also contains the 20th edition of Air 
Transport Facts and I’igurcs, compiled by the Air Trans- 
port Assn. But the magnitude of the problem facing the 
airlines with fleet-wide operations of jet transports can 
better be gaged by looking back at the progress achieved 
during tlic first post-war decade. In the 10-ycar period 
from 19-16 to 1955, domestic airline seat capacity increased 
about 22.5 billion seat miles— from a total of 7.5 billion in 
19-16 to 30 billion in 1955. Now in the next three years 
the airline industry must manage au increase of almost 
the same magnitude as it achieved during the first 10 
postwar years. 

N'ohody but a confirmed optimist could surv ive in the 
aviation business, niercforc we cheerfully go on record 
with the prediction that the airlines will handle the ab- 
sorption of tills additional 20 billion seat miles annually 
in a profitable manner bv the end of 1962 and, indeed, 
this capacit)' may well turn out to be inadequate to meet 
the passenger demand of the mid-1960s. 

But this goal will not be aeliicvcd b\ the well-worn 
traditional grooves that have brought the air transport 
industiy through the piston-engined era to the threshold 
of jet operation. It will require fresh and hiiaginativc 
thinking on all tlie problems from fares to traffic control; 
bold, fast-moving managcnicnt; and a far more respon- 
sive attitude on the part of federal agencies such as the 
Civil .Aeronautics Board and the h'cdetal Aviation Agency 
to the acute need of new tcdmical and economic pat- 
terns to ensure success for air transport in the 1960s. 

If allowed to operate in the proper economic and tech- 
nical environment, we firmly believe tliat the jet trans- 
port will power the airline indiistrv to new plateaus of 
traffic and profit in tlie decade looming ahead. If this 
proper cuviroument fails to develop along with aggres- 
sive, modernized airline management, the jets can re- 
verse this velocity factor and run an airline into the red 
faster and deeper than has ever before been possible. 

Tlie passenger, of course, is the key to tlie problem. If 
tlie jet transports give him wiiat lie wants— a fast, com- 
fortable, reliable ride at a reasonable price— liis demand 
will keep pace with tlie airlines’ supply. 

We alrcadv know tliat tlic jet transport has the 


capability of fulfilling these passenger requirements. Bnl 
whether its economic and technical environment will 
restrict the full employment of this capability will lie 
the acid test of the jet tr.msport eta. 

We expect the jet also will sound taps for the current 
airline sales pitcli to sell champagne and filet mignoii as a 
rather poor substitute for sclicdule rcliabilitv’, Tlie speed 
and passenger capacity of the jets make elaborate meal 
and beverage service impractical even with a platoon of 
stewardesses. The biggest passenger appeal of the jets 
lies in their speed and comfort. But tlie.se can be quickly 
canceled if schedules deteriorate. 

Rcspoiisibilitv for operational reliability mu.st be shared 
today by the Federal .Aviation Agency, vvitli its airways 
and traffic control system, and bv individual airlines with 
their maintenance standards and passenger handling tccli- 
iiiqiics. .Airline passengers arc getting too sophisticated 
to swallow the bromides about unscheduled delay.s. not 
can the full blame for this be placed on traffic control 
and weather. We recommend that airline executives 
mingle occasionally with a plane load of their jiasscngcrv 
who have been dumped without notice due to equipincnt 
problems and listen to their realistic appraisal of various 
airlines' operational capabilities. 

Xor can we muddle along vvitli the same old creaking 
and antiquated traffic control system that has traditioii- 
allv laggal a decade behind its realistic operational re- 
quirements. It will take some truly vigorous work by 
the Federal .Aviation Agency to translate the wide variety 
of technical solutions to its problems already available 
into a high-density, all-weather traffic control system 
right down to automatic lauding capabilities. 

Fares will be another key to the future grovvtli of air- 
line traffic. New markets must be tapped to fill the jets' 
capacious cabins, and the growth of lower fare, bare- 
minimum service type of air transport is inevitable with 
the major increase in speed and individual aircraft capac- 
ity, AVe think a fat more flexible fare structure than tlic 
fixed rate scale the C.AB now envisions is an absolute 
nccessitv in broadening the airline market. 

Specialized markets, such as commuter traffic between 
major population centers, also will prove to be a scat- 
filler far bevond its present magnitude and. of course, 
tlic vacation package tour is only in the early portion of 
its possible airline growth. Airlines must devise some 
more efficient teeluiiqucs for handling tlieir passengers 
and eliminating much of the annoying fii.ss and needless 
complexity they now endure in reservations, ticketing 
and checking in. Here again there are ample electronic 
and mechanical tecliniques already awaiting application 
to tlicsc airline problems. 

Tlic jet age is now dawning. Its initial experience lias 
indicated a trcnicndous passenger demand and a profit- 
able operation when high aircraft utilization rates and 
high load factors are combined. But this initial success 
of limited scale jet transport operations slioiild not dis- 
tract us from the formidable tasks that lie ahead in filling 
an additional 20 billion seat miles fay 1962. 

—Robert Hot/ 
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NEW the world’s biggest 
filament-wound fiberglass radome! 

Here it is — twelve feet high, four feet in diameter — the largest filament- 
wound fiberglass radome ever made. This huge form was produced by a spe- 
cial winding process— product of Kidde engineering knowledge and research 
— which results in an extremely high strength-to-weight ratio, plus a maxi- 
mum in physical and electrical uniformity. Furthermore, this Kidde 
continuous-winding process, plastic reinforced by fiberglass, permits the 
construction of fiberglass shapes and forms which were either difficult or 
impossible to fabricate by previous methods. 

Walter Kidde & Company has available complete facilities and personnel 
for the development, testing and production of fiberglass forms. If you have 
a problem in this area — write Kidde today. We've solved some pretty tough 
ones in the last thirty years! 


Walter Kidde & Company, Inc., Aviation Division 
518 Main Street, Belleville 9, N. J. 



FIBERGLASS FORMS 
AREA 

KIDDE SPECIALTY! 



Thanks to Kidde’s continuous 
winding process, a new field of 
fiberglass forms is now open to 
aviation engineers: Structural 
tubing, pressure vessels can now 
be made stronger than steel with 
half its weight! 





J 


For the engineer interested io 
the field of pneunxatics, filament- 
wound fiberglass spheres offer 



Missile rocket motor cases, tor- 
pedo bodies and missile radomes 
ore but a few of the forms which 
Kidde can fabricate from high- 
strength, low-weight fiberglass, 
capable of withstanding tem- 
peratures as high as lOOO’F. for 
short periods of time. 


WHO'S WHERE 


In the Front Office 

Robert W. Kerr and Robert C. I'iiikcl- 
stein, directors, Solar .\iicratt Co., San 
niego, Caiif. Messrs. Kerr and Finkelstcin 
arc directors of Fairbanks, Morse & Co. 

George T. I’cw, president of Acto De- 
sign & Engineering Co., Okblionia City, 
Cilia., a subsidiary of Rockwell-Standard 
Corp., eiceterj a director of Ruekncll-Stand- 
ard. 

loscph E. Otis, Jr., board cliairman. 
Dodge Manufacturing Corp.. Misliavaka, 

Power, a director, Cuitiss- 
^^’right Corp., Wood-Ridge, N. J. Mr. 
Power is board chainnan and chief execu- 
tive office of General Telephone and Elec- 
tronics Corp. 

C. E. Steiner, president and a director of 
M. C. iones Iclcctionics Co.. Inc., Bristol, 
Conn., which was recently purchased by 
Bendix .^viation Corp. .\lso: Stanley T, 
Uebank, vice president, general manager and 
a dirc-ctor. 

Jjincs Allen, a corporate sice president 
and assistant to the president. Northrop 
Corp., Beverly Hills, Calif. Mr, .kllen con- 
a diref 


Frank J. Reynolds, c 
Fred |. .\gnich, i 


N. J. 


Instminents, Inc.. Dallas. Tex. Mr. .\gnich 
will head the company's ncssij' formed Geo- 
Scicnces and Instrumentation Division. 

oral manager. Davstrum Transicoll, disision 
of Daystioni, Inc.', WorcestiT. Pa. 

C, G. Barker, sice president-sales, Filtors, 
Inc., Port Washington, \. Y. 

C. Daniel Breuct, assistant vice president- 
projeci management and marketing, Grand 
Central Rocket Co., Redlands. Calif. -\lso; 
George Staley Cnslinian. director of market- 


ing. 

J, W. Evans, 
technical direct 
Klcetronics Divi 
Neck, N. Y. 


jr, and F. H. Moore, 
ranee Planning Staff, 
larcltinc Corp., Little 
i. Evans and iMoore 
ice presidents of the 


special diteclot, Bristo 
Ltd., London. England 
coeds Ml. Blakcy as sci 


nanagci 




Honors and Elections 

Cjpt. Stewait W. ilopkins, of Delta ,\ir 
Lines, lias been auarded the Civilian 1‘light 
Safety .\ward of the Society of Daedalbns 
for i958. 'Die Daedalian .Award is pre- 
sented amnialh- for outstanding perfurmanee 
in the line ofdnl). 

Joseph B, Elliott, president of Tclc-Dy- 
iiamics. Inc., lias ireen named chairman of 
the Small Business Committee of the Elec- 
tronic Industries .-Assn., Washington, D. C. 

FjiI O. Olson, maiiagcr-Diihith. Mnui., 
airport, has bc-en named Ametiea’s outstand- 
ing airport manager of the year by the 
American Assn, of Airport Executisvs. 

(Coiiti'iiucd on page 180) 


INDUSTRY OBSERVER 

► Ion engine producing 40 ksv. of poucr nnd 1/lOth Ih. thrust (AW 
April 15, p. 28) will be tested in about two months at Lewis Research Labo- 
ratory of National Aeronautics uiiil Space .Adniinistr.ition, T'he engine with 
tlii.s thrust coulrl be used for satellite attitude and orbit control. General 
Flcctric's Aviation Gas Turbine Division has been tunning a smaller ion 
citginc since last October, ft produces 1 lOOtli lb. of tlinist and 5 kw., 
weighs one pound not counting auxiliarv cquipnie'iit. 

^ Cohimbium is attracting new interest in high tcm]>etature application 
up to 2,500F for lurbiue buckets, wing leading edges and nose cones 
Tlioinpson Ramo Wooldridge, Battelle Memorial Instihite and General 
Electric all arc doing work on it. It is more oxidation resistant than molyb- 
denum and is easier to alloy to improve oxidation resistance. 

► Proposals in competition for a feasibility study on a one-miUion-pannd 
thrust solid propellant general-purpose booster arc being evaluated by 
ARDC’s \A'riglit Air Development Center, which is expected to award a 
single contract, with no backup support. Proposals hare been submitted 
by Aerojet-General, Tbiokol, .Astrodvne. Grand Central Rocket. United 
R[escareli Corp., and Allegany Ballistic Laboratories. Specifications called 
for a single-stage unit larger than any ptcr-ious solid propellant charge. 
Estimates are that the configuration may m as long as 40 ft. and 8 ft. in 

^Army Ballistic Missile Agency is aiming to accelerate establishment, pos- 
sibly by the end of tire year, of an equatorial launch site in the Pacific for its 
Project Saturn. Navy's Pacific Missile Range organi7,atioii will assist Aimv 
in implementing requirements. 

► Look for North American's Mach 5 P-108 interceptor to undergo an 
external configuration change despite the lateness in its development stage. 
Internal equipment is the cause. 

► US.AF i-s looking for a new aircraft metal or alloy that « ill witlistand belli 
sonic pressure and heat. In examples of sonic tailnie involving Boeing B-52 
and KC-138 jet tanker, fatigue occurred in trailing sncfaccs, according to 
Maj- Gen. A. G. Hewitt, director of maintenance engineering and deputy 
cliief of staff-materiel. Stopgap measure is to replace conventional 78 ST 
aluininuin skin with hoiieicumb sandwich tv|>c eonstniction, posing a com- 
plicated repair job. 

► luteiiin reports on Study Requirement 192 for establishing a lunar base 
witli bombardment capalrility will be submitted to .ARDC in mid-.August 
bv North American Aviation, .Aetojct-Gencial Corp., and Douglas Aircraft 
Gotp., all of which ate conclucting funded studies (AW .April 27. p- 2h). 

►Air Force decision on whether to proceed with dcvelo)>inent of two or tlircc 
of flic ballistic missile defense systems, known as Boost-Track, proposed 
by nine companies during a recent three-rlay session at Wriglit-Pattcrson 
AF'B is not expected to be readied quickiv. Gonipanics which made propos- 
als include: Bracing, Convair, General Electric. General Mills, Hughes Air- 
craft, Lockheed, Radio Corp. of Ajnerica, Ravtheoii and 'Vestinghousc 
Electric (AW Feb, 9, p. 25). 

► .American Bosch .Arma guidance system for the US.Ah'-Convair .Atlas will 
not be used to guide the current D series test flights but will appe;ir in E 
scries tests. 

► Douglas Genic MB-1 air-to-air rocket is now capable of better than Mach 4 
sjsccds. can be delivered to North American .Air Defense Command for 
about S7,()00 cacli. Cost jumps to $250,000 when the nuclear warhead 
i.s installed. 

► neidupmeiit testing of Armi's Nike Zeus is scheduled to be conducted 
from Kwajalcin Atoll in tlic Pacific. Program funding now covets I’iscal 
1959, I960 and 1961. 
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Cutting back the Thermal Thicket 



J.he great strength and high scaling resistance of Haynes 

alloys at temperatures of 2000+ deg. F. are providing 

long service life in the hottest areas of jet engines. Flame 

holders, flame steps and afterburners are some of 

the hot spots where the properties of Haynes high-temperatu» 

alloys are helping combat burnout, erosion, and stress 

in the jet, ramjet, missile, and rocket fields. 

There are twelve Haynes high-temperature alloys to 
choose from, formulated to handle virtually any heat condition. 
Among them ; Hastelloy alloy X with remarkable resistance 
to oxidation up to 220.0 deg. F. Haynes alloy No. 25 that 
resists stresses, oxidation, and carburization up to 2000 deg. F.. 
And Hastelloy alloy R-235, outstanding in the 1500 to 
1750 deg. F. range. All are readily available. 


Solving high-temperature problems through 
research is part of Haynes Stellite's complete 
metallurgical services. This metaliograph is 
used to observe metals at 2200 deg. F. 


AI-L.O'V'S 

HAVNES STELLITE COMPANY 

DtvtHon of Union Carbids Corporation 


:o Haynes Stellite Company, 420 lexlnglon Avenue, 
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Washinglon Roundup 


Nuclear Plane Hearings 

Rt'p. Melvin Price (D.-11I-), diainiian of the research 
and development subcommittee of the foint Congres- 
sional Coinnuttcc on Atomic Encrg\', is scheduling a 
two-day public heating May 14 and 15 on the aircraft 
luidwir propulsion program. It will be the first public 
presentation on the pmgtani. llic question is whether 
the .Administration is stilling to lift the budget ceiling 
and accelerate the program. Top Administr.ition officials 
recently had an all-day briefing on the program by tech- 
nical personnel working on the project at the Etendale, 
Ohio, plant of General F.lcctiic Co. l^sril 20. p. 25). 

i''irst witnesses will be Air Force omcials favorable to 
an accelerated ANP: Maj. Gen. Donald Keirn, assistant 
depute chief of staff for nuclear systems, followed bv 
Secretarv James 11 .Douglas and Gen. Thomas D. White. 

ARPA Speculaf-ion 

Speculation about the lifetime of Defense Depart- 
ment’s Adsanced Research Projects Ageiicv continues 
(sec p. 28). Latest version is that ARPA Director Roy 
Johnson will lease office when Defense Scactats' Neil 
McElros’ does, and that most of ARPA's sdentific and 
technical personnel will then be absorbed by the rda- 
tivch' ne«’ Defense Office of Director of Research and 
Engineering, headed by Dr. Herbert York. 

Improved Electronics 

Officials of Air Rcsciirch and Dexelopineiit Command 
and Air Materiel Command base begun a scries of dis- 
cussions aimed at dcscloping improsed management and 
organizational procedures for dcselopnient of large elec- 
tronic support systems, llie result could be a major 
reorganization of Electronic Support Svsteiu Project 
Offices (ESSPOs). 

Ike Likes Subs 

President Eisenhower was asked at liis press conference 
last sveck what Iris position was ou the desire b\' "some 
liigli .Air I'orce officials'' to gain "strategic control of the 
(Polaris) missile sliooting submarines.' 

"W'cll, I think I wmild tie with the submarines," the 
President replied. "I hadn't heard this stor)’, this charge 
before. And. I would tbink that here is somcHiiiig that 
the Secretary of Defense could control and direct with- 
out— and coordinate without any difficulty." 

BOAC's Tokyo Stop 

Cis'il Aeronautics Board last week began grappling 
with the thorny issue of whether British Orcrscas Air- 
svavs Corp. sliould or should not be granted a Tokyo 
stop on its aronnd-the-world route (AA\' April 27. p. 58). 
Because Bftird Examiner Ferdinand Moran rested bis 
reeammended decision on very compelling reasons of 
public interest, the Board must weigh the public interest 
issue heavily in reaching its decision. At the same time, 
it must consider all international aspects of the case as 
it passes judgment on the bilateral obligations of botli 
countries. 

On the latter point, the Board mo\cs into an area 
whicli the State Department presumably looks upon as 
its ])risate realm. State has already stated its position 


clearly and unequivocably: BOAC sliould be granted 
the route and the stop. And State lias reasoned to its 
own satisfaction that BOAC is entitled to the Tokvo 
stop under the tcniis of the Bermuda .Agreement— the 
bilateral pact between U. S. and Britain. 'I'o wrap the 
case up so as to conform to the .Administratiim’s stand 
on the Tokyo stop-rcgardicss of liow tlic Board dccidcs- 
State could conceivably prove to itself that failure to 

E raiit the Tokyo stop would be against tlic public interest 
ecaiise of the intricate ramifications imolvcd in inter- 
national relations between tlic two countries. 

Glipar Contracts 

Twelve contractors netc selected last week from among 
approximately 30 bidders for the Guide Line Identifica- 
tion Program for Aiiti-.Missilc Research (Glipar) of the 
Advanced Research Projects Agency. Two of tlie 12 
propositls accepted were from unis’crsih groups, and flic 
others were duided aiiimig aircraft, elccttonic. and re- 
lated companie.s. 

Contractors for Glipar will be: Actoiiutronie Sistems, 
Inc., Glendale, Calif.; Allied Rcse.ircb Associates, Bos- 
ton, Nfass.; the University of Chicago; Convair Division 
of General Dynamics. San Diego, Calif,; General Elec- 
tric Crenipo), Santa Barabara, Calif.; General Mills, Jnc., 
Miiiiicapohs, Minn.; Hughes Aircraft Co.. Culver Citv, 
Calif.; Industrial Researcli Associates, Baltimore, Md.; 
Thomijsoii Ranio Wooldridge, t.os Angeles, Calif.; Radio 
Corp. of America, Burlington. Mass.; Republic Aviation 
Corp.. Miiicola, N. Y.. and Technical Operations, Inc., 
Burlington, Mass. 

Renewed MATS Pressure 

Military .Air Transport Service intention to increase its 
own operations and buy less commercial airlift for Fiscal 
1960 may bring renewed pressure for cnactniciit of legis- 
lation to limit its worldwide operations. Coniniercial air- 
lines ha\e often aiticized Nf.A’l'S as operating a huge 
airline, in direct competition to connncrcial carriers in 
many in.slanccs, and base called for greater utilization of 
tlie airlines in the carriage of militars traffic. Congress 
last year in the appropriation bill made asailablc SSO 
million to be used only to buy commercial transportation 
to siipplcnient M.ATS. AA'itncssc.s told flic House De- 
fense Appropriations Subcommittee this scar that onlv 
S66.7 million of the 580 million had been .spent with 
commercial carriers and that only S54 million is pro- 
gramed for Fiscal 1960. 

'Fifth Wheel' Committee 

The Civilian-Military Liaison Committee, aeated to 
"adsise and consult" on aeronautical and space matters 
that concern the National Aeronautics and Space Ad- 
ministration and the Defense Dcpartincnt, is “strictly a 
fiftli wheel” and "nothing more than a post office.” 
Cliiiinnan AVilliam A. Holadas told a Senati: sp;ice sub- 
committee. 

Iloladay said lie is drafting |)ro|)e.s;ils fliat would 
strengthen his committee's position so it can make ;i 
real contribution to the nation’s space effort. The sub- 
committee, headed bv Sen. Stuart Sniiiiigton (D.-Mo.), 
is looking for wasteful duplication in space programs. 
Iloladai' said he knows of none at the ])resent. 

—Washington staff 
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U.S. Air lin es May Hit Record Earnings 


New economic study indicates airline growth trend will 
parallel an increase in U. S. gross national product. 

By L. I- Doty 

Washington— Sliarp upsurge in passenger traffic during the Erst quarter of 
the vear now indicates that 1959’s net earnings for the domestic tnuikline 
mdustrs' inav top tlse previous high of S6> million reported for 1955, 

Latest forecast, an iipuard adiiistmeut from the S45 million net earnings 
predicted earlier this tear (AW' Mar. 9. p. 35), is based on the recent resisal 
of the industry’s historic gross th trend svhicli came to a s irtual halt in 1958. 
It is also based on a nesv economic study ssbicli sbosvs that airline traffic 
|3caks and salleys closely parallel U|3ssard and downward quarterly swings in 


the gross national product. 

If the general economy holds to its 
iipssard trend throughout the baiaiice 
of the scar, as most ccominiists |>rcdict 
it ssil! do. a-senucs for the year ss'ill 
shoss' one of the shaqic.st g.iiiis in airline 
history. Degree to sshich the climb in 
gross rcs'cniies ssill be rc6cctcd in net 
piofits depends on the infiatioiiars’ fac- 
tor-tbe rising cost of doing business. 
Trunkline Picture 

Here is the general economic picture 
.1' it is related to the trunkline industry: 

• Trend tossard Iiighet levcmies, ssidcr 
|)rnfit margin ss'.is set in the first quar- 
ter- Delta .\ir Lines is expected to re- 
port it earned mate in llie first quarter 
than in ans' otlier thrcc-moiifli period 
i \cq>t the final quarter of 1958. svhen 
Ihe net exceeded 52 million. United re- 
ported a SI. 8 million first-quarter profit 
compared to a loss in the first period 
last year. Both Trans World .Airlines 
and Capital made sharp cuts in first pe- 
riod net losses compared to last sear. 

• Ilnsincss travel will climb. Close rc- 
l,itir)iiship of Inisiiiess trascl to the gross 
imtional product giscs strong assurances 
of continued growth in this travel cate- 
gmv. 'Die gross national product stood 
at S-160 billion at the end of the first 
t|uartcr. a 14% increase over last year 
and onlv slightiv short of the 5470 bil- 
lion earlier predicted for December 
1959. Recentlv. W'oodlief Thomas, 
economic advisor to the Board of Gov- 
ernors of flic Federal Reserve Svstem. 
forecast a 5% rise in the gross national 
product during the rear. 

• Personal travel will grow during the 
year. Such travel is geared to personal 
income and discrctionan' .spending 
|)ower according to recent simcv’s. Con- 
sumer spending during the first quarter 
reached 5300 billion at an annual rate, 
1‘iglrcst level attained for a thrce-niontli 
period. Treasury Department is esti- 
mating that 1959 personal income will 
reach 5374 biIlioii~up 520.5 billion 
over 1958. 

• Fx|iansion of turbojet and turboprop 


aircraft is expected to generate new 
sources of traffic (.AW .\|)nl 20. p. 391. 
.According to .Aineric.m .Airlines' Presi- 
dent C. R. Smith, the new equipment 
will "manufacture" air transportation 
with economv. 

• inflation trends appear to have been 
arrested, at least temporarily. .Airline 
costs will continue to climb, due pri- 
marih' to inferest rates on lams for new 
equipment and tmnsrtional costs of the 
turbine aircraft. However, if inflation 
is checked to some degree, the rise in 

• Nonnal expansion of operations will 
boost labor costs slightly but. with most 
labor contracts now settled tiirimgh 
I960, anv major strikes that woiild 
touch off a new spiral of wage levels are 
not expected tlii.s ye-.ir. In general, la- 
bor costs, a major f.ictor in the over-all 
expense level, pnibably will remain rela- 
tivclv stable tlmnigliont tbe vear. 

• VA’asbington observers now feel that 
the 4J cents fuel tax proposed by 
President Kisenhower has little chance 
of passing Congress this year. It has 
been estimated that such a tax would 
cost the airlines approxiniatelv 586 mil- 
lion in Fiscal 1960. 

• Unknown factor in the gener.i! out- 
look for airline business is tlic pas- 
senger fare issue. Most airline financial 
experts feel that although revenues will 
reach new highs this year, amounts car- 
ried through to net earnings will not be 
proportional unless rates are increased 
by the Civil Aeronautics Board. 

Prosisects that gross revenues for 
the domestic fnmkline industrv will 
exaxtd Sl-S billion arc now bright, 
riiis would represent an inaease of 
about 13% over the all-time high of 
51.5 billion reported bv the industrv 
in 1958. 

La.st year, ex|)cnscs also climbed to a 
new high— 51.4 billion. Result was a 
total net profit of 544 million, a de- 
cided jump over the S27 million re- 
|)ort the ptcviou.s year but far short of 
the earningv dicincd necessary bv the 


industrv to faring about jet operations 
successfnllv and cconomicallv. 

If costs' in 1939 are held to a 10% 
increase, chances arc strong that net 
profits in 1959 may go as liigli as 575 
million, even without a passenger fare 
increase. 

This estimate is based on the assump- 
tion that most carriers will continue 
to use tile seven year depreciation policy 
on new equipment. Revenues for the 
vcir are |jrojcctcd on the present fate 
levcl- 

. Adjustment in rates w ill have a strong 
effect on both revenues and earnings. 
I'or example. United .Air Lines lias re- 
ported that the 6J% increase granted in 
Februatv, 1958. and subsequent rate 
revisions boosted la.st year's gross reve- 
iiiies bv approxiniatelv 514.3 million. 
Expanding Economy 

I lie forecast also is projected on the 
wide-siste-ad theory that the guieial 
economy will continue to expand 
thtougliout 1939. Future growth is 
borne out bv such factors as increases 
in general iiidii.stry's capita! Cxpeiuli- 

Ca|)ital ex|)ciiditurcs, which declined 
steadily last vear, moved froni an an- 
nual r.ite of 551.1 billion during the 
first quarter to a 532.9 billion annual 
rate committed througli the second 
quarter. Expenditures for plant and 
equipineiil may teach 534.2 billion by 
the end of the year, a 7% inaca.se over 

Of chief interest to the trunkline in- 
dustry is the gross national procliwt 
index whicli is rising spectacularly. I he 
dose ]3ar.illel between tlic gross na- 
tional product and passenger ancniie 
miles is now jsroviding airline econo- 
mists with an effective measuring tod 
in projecting future plans. 

nowcTcr, in tracing the rclationsliip 
between gross national product and air- 
line business, two deviations show up in 
past patterns which leave some margin 
for error in predicting future trends. 

first deviation stans from airline 
strikes, major industrial strikes such as a 
prolonged steel strike and highlv pub- 
licized midair collisions. During the 
past eight years, airline traffic has re 
acted violently to such aberrations de- 
spite the status of the general ccoiiomv. 

I'or example, airline business activitv 
fell off sharplv from the gross natioiul 
product index immcdiatclv foilowin” 
tlic Grand Canyon midair collisioii in 
Iniic, 1956, altliougli Inisincss gcnerallv 
was especially stable at tlic time. 

Second deviation, whicli apparentlv 
has IK) explanation, sliows that airline 
business dipped abrupth during the 
1954 recession two months in advance 
of the drop of tlic gross national prod- 
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NATIONAL AIRLINES showed a 20% increase in traffic during March, began New York-Mianh Lockheed F.lcctia service .Apnn 26. 


act. And it trailed the gross national 
product by about two months in recov- 
ering from the decline. 

However, in the 1957-58 recession, 
the gross national product preceded air- 
line business in its decline by about two 
immtlis but airline business recovered 
well aliwd of the gross national prod- 
uct. Airlines arc watcliing consumer 
spending as a second im|)ortant index 
in determining traffic trends. 

Cenctallv, tlic trunkline industry iv 
moving into the transition to turbine- 
powered equipment in a rclativcly 
strong financial position. Current ratios 
at the end of 1958 .showed a substan- 
tial improvement over previous periods 
and in inanv instances arc edging close 
to a liealtliy 2-1 ratio, although CAB 
accounting changes contributed some 
artificialities to these. 

.Actiiallv. working capita! positions 
arc normally stronger than corporate 
balance sliccts indicate because of the 
neccssitv of including air travel sub- 
scriljcrs’ deposits as a current liability. 
Altliougli this item is thcorcticallv a 
current liabilitv, it is. in fact, a long- 
Ictni liability since it is never drawn 
upon in significant amounts. 

Eliminating the siibsaihcrs’ deposits 
entry of 59.9 million in .American’s 
statement, for example, would give the 
carrier a straight 2-1 airrcnt ratio. East- 
ern reported a 2i ratio. Botli Western 
and Braniff showed strong current ra- 

Ratio of market value of common 
stock to book value also lias improved 
significantly to provide carriers with a 
stronger base for refinancing tlian has 
prev ioiislv lieen possible. 

Last year at this time, only two air- 
lincs— .American and Nnrtheast-liad 
common stock selling at a higher price 
than the book value of the stock and 


these r.itios were only fractional. Tills 
vear. according to April 28 listings on 
the New A'ork and .American Stock Ex- 
changes, all but a few airlines arc show- 
ing a strong ratio of market to book 
value of tlicir sliarcs outstanding- 

A number of carriers can be expected 
to follow .American’s lead in taking ad- 
v'antage of the current economic situa- 
tion for further financing- Prior to an- 
nouncing its plan to take out new loans 
totaling 570 million. American spelled 
out its philosophv in this respect when 
llic conipanv’s I’lxeciitive Vice President- 
Finance. AA'iiliam J. Hogan, said: 

“Maiiv of the elements entering into 
future c.isli flow arc difficult to evaluate 
prccisclv, ... In view of such imccr- 
taintics. prudence indicates the desit- 
abilitv of a strong cash position and an 
adequate equity base. If may be, there- 
fore, that if the security market con- 
tiniic.s on the strong side we would take 
advantage of the situation and obtain 
sonic additional financing, despite the 
fact that our entire oquipincnt program 
has alrcadv been financed." 

Heavy Activity 

.Although airline listings ate recently 
cxiwricncing lieavy activity and irregu- 
lar strength in price, siicli stacks arc not 
attractive from an earnings standpoint 
and arc considered bv many traders as 
liighlv speculative. In addition, con- 
servative brokets have indicated tlicrc is 
a higli degree of speciilalivc activity 
in tlie market tliat slnnild he vvatclicd 
vvitli caution. Keith kiinston, presi- 
dent of the New A'ork Stock exchange, 
also lias warned against itninfonned 
.s|)cculation. 

AAliat effect these notes of warnings, 
if continued with increasing stress, will 
have on the investor remains to be seen. 
It is quite possible he will continue to 


look upon airline listings as growth 
stocks— particularly in view of the intio- 
diiction of jet equipment this year. 

Ilie fact remains, however, that air- 
lines must show a strong earning posi- 
tion if a hcaltliv relationship lictwccn 
market price and book vuluc is to be 
stabilized. 

Progress in this direction is promis- 
ing. During the first quarter. Nortlivvcst 
.Airlines recorded a first-quarter profit 
for tlie first time in its 32-vcar historv. 
Tlic compaiiv's net income of 593.564 
during the period compares with a net 
loss of 5793.000 in the first quarter of 
1958. 

Operating revenues climbed 44% and 
expenses were up only 31 %. Operating 
income totaled 5639,000— an iinprove- 
incnt of 52.3 million over the first 
quarter of 1958. 

Western Air Lines reported a net 
profit for the first quarter of 51 million. 
Last yc-ar, tlic airline suffered a font 
months strike that began Feb. 21 so 
that com|iarativo data is unrcalistic. 

Nationa! .Airlines showed a first quar- 
ter profit of 51.6 million-an 81% in- 
aease over net c-anrings of 5586,000 in 
tlic s;iinc period last vear. Gross reve- 
nues were up 24% . Eastern reported a 
52.1 million |jriifit for the |3ctind, de- 
spite a slow Januarv rccoverv from a 39- 
dav |iilots’ strike at tlie end of the vcir. 

.American reported a net loss of 51.9 
million for the first three months and 
a 2% decline in revenues for the period. 
However. C. R. Smith. .Ameriain presi- 
dent. estimated that revenues would 
have Iwcii 579 niillion instead of the 
569.4 million h.ul it not been for tlie 
pilots’ strike earlv in the year. 

Trans AA'orld .Airlines re|)Orted an 
18.6% increase in revenue and held ex- 
penses to a 6% increase for the first 
quarter of 1958 compared to the same 
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period last year. Net loss for Hie period 
was leduccS to S^.7 inilKon from tlic 
510.4 million reported in the same 
jxttiod last year. 

Capital cot its loss for the first quarter 
to S956.800 from SI. 5 million in the 
corresponding period last vear. Operat- 
ing revenues climbed 11.4% while op- 
erating expenses were lield to an 1 1 .4% 

Delta Air Lines' rer enues during the 


first quarter readied S27 million, a 
17% increase over last vear. 

Cargo rcu'imcs rose 22% in the 
same period- 

Todd G. Cole, Delta executive \icc 
president-administration, told /Uiatiom 
\\'kek that the company’s resenues 
were "aided by passenger fare adjust- 
ments" and added; "out user-all ex- 
panded solinne of business can be at- 
tributed in part to the effects of strikes 


Space T echnology 


Gen. Schriever Asks ARPA 


By Ford Fastinan 


VVashiugton-l'.xi.stcnce of Advanced 
Research Projects ,\gency threatens to 
del.ay introduction of space wea|)ons 
into an operational imentorv, Con- 
gresfi was warned by Lt. Gen. Ber- 
nard A. Schriever. commander of .\it 
Research and Dcrelopment Command. 
USAh’. 

The ncwly-aijpointed he-ad of .\RDC 
said he felt that ARPA, as an oper- 
ating research and development r^enc), 
should he abolished at the end of tlie 
lurrcnt fiscal year and that policy di- 
rection, guidance and program approval 
should be applied to the sersice.s by 
tile office of Director of Research and 
I'mgincciing. 

Gen. Schriever also criticized the de- 
lay in assigning operational re.sponsi- 
biiih- of projects imdct de\chi|micnt 
to the scniccs and, at the same time, 


ARDC Policy Chun^e? 
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o»n profram to _ 
ably will draw a iniiiiber of idi 
the still-iiinniplemcnted report made 
almost a year ago bv the ad hoc Stever 
Committee of the US.\F Scientific Ad- 
visoiy Board (,\\V fuly 14. p. 29 and 
July 21, p, 22). This report urged a 
number of changes in USAF research 
policy and operations ptocedntes. both 
above and within the coniinaiid. 

Many of the iccommcnded changes 

called "a growing lack of tnist 


I the I 


-..iduals at the working level in rescarc 
md development." Gcu. Schriever is e; 
peeled to move to ARDC hcadquaitci 
at Andrews AFB, Md., flic week c 
Mav 25, 


he said he felt the Air Force should 
have the predominant role in space. 

Testifsing before the Senate Sub- 
cimimittce on Governmental Organi- 
zation for Space .\cti\itics licaded bv 
Sen. Stuart Svmington (D.-Mo.). Geri. 
Sclirieiet said tlie ke\- factors in re- 
ducing lead time between technical 
feasibility and useful operational svs- 
fem.s from an organization, manage- 
ment and administratiic standpoint. 

• “Tlie ]jtiiiian user should be desig- 
nated as tbc operating service upon 
initi.Ttion of a weapon .system devel- 
opment program, and should he as- 
.signed mamigcniciit control of both 
dcielopment and operation of tbc sys- 

• "Proper relative jiriority should be 
maintained between militnrv and noii- 
niilitarv projects. 

• "Proper integration and control of 
iiiilitarv and non-military scientific ef- 
forts and resources should be assured. 
•"Mission areas for each of the serv- 
ices .should he death defined. 

• "The service responsible for ssstem 
dcselo]imciit slioiild be delegated clear 
autlioritv and .should be given the re- 
soiircc.s necessary to do the job. 

• ".Aiilliority, responsibility, and re- 
sources should be placed bv each service 
at tlic lowest opetating management 
level vvlicre all factors of program imple- 
nieiitation ean he controlled and inte- 
grated on a concurrent lasi.s. 

• “Administrative channels from the op- 
erating management agenev to the tup 
policy and approval level iiiust be clear, 
direct and short- 

• "Budget limits should not he arbi- 
trary. and in tlic case of space develop- 
iiient, cannot be applied to space as a 
separate and distinct entity per se." 

Gen. Sclirievcr said the critical im- 
portance of achieving space weapon 
capability for national .sunival requires 
that every effort be made to compress 
lead time to a mimminn. It is impos- 
sible, lie added, to plan, program, bud- 
get and implement on a completelv 
integrated basis the wav the military 
'Mcc .system is set up at pre’sent- 


e.sqierieiiced bv several of our com- 
petitors and to the nation-wide ecu 

Tlic company is expected to report 
a substantial net profit for the first-qiiar- 
ler period. 

Continental -Airlines reported a S2f0.- 
000 net profit compared to a S240.000 
net loss ill the first quarter last vc-ar. 
l-ixpenscs were up 51%, revenues 
climbed >8%. 


Abolishment 

-ARP.A. lie explained, has the develop- 
ment responsibility of .ill space svstcins 
vv itliin the Defense Dcpartinent. It can 
assign the program to a serv ice to c.irry 
out or it can divide it anuing setviccs- 
Ilowcvcr, -ARP.A retains project direc- 
tion and no one service is given the 
over-all niaiiagemeiit responsibilitv for 
the program, nor has the mission ic- 
sponsibility been assigned to date, be 
testified. 

This separates the developiiieiit ele- 
ment of the over-alt weapon .svstcni 
from other aspects such as logistics, 
production, training and opcr.ltioiial 
facilities, according to the Gcneral. 

AA'hei) the current mihtaiv space 
programs were initiated, he said, none 
of the clenieiits of the total wea|)oii 
system wa.s in existence. Tlierefote, 
to compress time it will be necessarv 


Space Weapon Systems 


M'ashington— Major spec vseapon sys- 



griniiid apuisitiou and tracking system 

elude rccovciabh' boosters (prime mov- 
ers). maintenoiicc and tesupplv ami 
space Iranspoitatioii system. 
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High Intensity Radiation Produces 
Convulsions, Death in Monkey 


to adopt tbc essential, |)rincipks of 
tlic management concept of concur- 
rence, wherein each element of the 
total wca|3on system is integrated into 
a single plan, program and budget, and 
is implemented concurrently, consistent 
with lead time requirements. If would 
be costly in time to develop the vari- 
ous subsystems first, he .vaid. 

Gcn, Schriever said weapon svstoni 
development Iwscd on tcehnicil feiisi- 
hilitv requites that the military; 

• "Conduct a vigorous tcseatcli. applied 
research, component, and subsystem de- 
vcltmmcnt program. 

• "Conduct constant cvahiation ;iiid 
analysis of the programs, aided by 
science and industn, to insure timely 
initiation of space weapon svstcni dc- 
vclnpincnt programs. 

• "Centially manage and control space 
weapon system programs to insure ef- 
fective systems engineering, integration 
and testing, vvliicn is essential to the 
intricate tcclinical interface between 
and among the several siibsvsteins com- 
prising the total weapon svstem," 

'llie ability to apply this pliilnsopliv 
ol weapon system initiation to siiacc 
vehicles will lie complicated if tliere 
is an excessive division of subsystem 
development projects among agencies 
or if there is not a timely decision as 
to the military operator. 

Military Role 

Tlicrc is a dear military role finiily 
attached to space weapon systems luiw 
under dcvclopnicnt. Gen. SchtieveT said. 
'I'hcse systems include the long r;inge 
h;tlhslic missiles, the reconnaissance and 
early warning satellites as well as com- 
innnication, weather, navigation ;uid 
mapping and cluirting satellites. 

While there isn’t anv question that 
space will provide all three services with 
the ability to do their jobs better, pir- 
ticularly in tbc su)>port areas. Gen. 
Schriever added, it will be the .Air 
Force’s priniarv combat mission that 
will be the most vitally affected. 

lie said the actual combat tolc of 
the Army will not be changed bv space 
becuise the foot soldier will still be 
needed to occupy land, and the Navy 
is going to coiitmue to have ships on 
the surface and underneath the ocean. 
However, bv 1970 and perhaps long 
before that, he sviid. the .strategic and 
air defense missions of the Air Fiirce 
will be taken over bv spiicc weapon 
systems— ballistic missiles, siitcllitcs and 
spice craft. 

"I think it is clear that out responsi- 
bility under the National Seenritv .Act 
is that vve provide tlic systems that will 
best do the strategic and air defense 
job,” Gen. Schriever emphasized- "Un- 
less the .Air Force i.s clearly given tliis 
mission to do. we might very well end 
up being largely an air transport or 
logistical scA'ice.’’ 


Wasliington-Reccnt e-xperiments bv 
National Institute of llcaltli show that 
close-range exposure of tlic brain of a 
monkey to higli intcnisitv radio waves 
am ptodua' convulsions, and five min- 
ults continuous exposure cm cuisf 
death. 

F'irst details on the experiments con- 
ducted in March were revealed bv ]7r. 
Pearce Bailey, director. National In- 
stitute of Neurological Diseases and 
Blindness, in budget hcirings before 
House .Appropriations Snbcominittee. 

Dr. Bailcv s]3cciilated that the dis- 
covery of possible brain damage from 
mdio radar waves niiglit explain "invs- 
terions airplane accidents." However, 
.ivianic exiKrls point out tliat a metal 
fuselage acts as an effective sliicid and 
that aircraft operate at considerable dis- 
t.mccs from powerful radars whicli fur- 
ther attenuates their enct|v intensity. 

Brain disturbances in the presence 
of high intensity radiation also have 
been observed recently in mice, chick- 
ens and dogs bv scientists at Rome .Air 
Development Center, Avi.vtion Wi.i'k 
li.is learned- R.ADC tests ate part of a 


program to assess biolngiail damage due 
lo electromagnetic radiation and to 
establish safe limits for liuman expo- 
sure- It luis been known for some time 
that high internal body temperatures 
can be produced bv exposure at close 
range to high intensity radar energy, 
not unlike the controlled effect pro- 
duced by short-wave diathermy ma- 
chines for niedic.il use. 

In tbc exjxriments. the monkey was 
fastened to a chair in a sitting position 
inside a drum-shaped cage which sen ed 
as a resonating cavity to greatly 
strengthen the electromagnetic energy 
within the cage. .A radio antenna fitted 
to the top of the cage pointed toward 
the monkey's head, in line with his 
brain stem— the central vital portion of 
the brain. .Antenna was excited bv an 
AN'GRC-27 ultra frequency transmit- 
ter which operates in the 225 to 400 
me. range, lias a peak out]3ut of about 
100 w. 

When the tran.smittct was turned on, 
tlic monkey was apparently unaffected 
for a few seconds, then it became 
drowsy. -After a inimite or so, Dr. Bailey 
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said, the monkey became agitated, mov- 
ing its head from side to side. In an- 
other minute there appeared “unmis- 
takable signs of some impending 
disturbance in the vital centers of the 
brain, wliicli were probabiv resonating 
with these electromagnetic waves." Dr. 
Bailey said. Finally the monkey was 
thrown into a major convulsion a few 
seconds before death occuned. 

E.vamination of the brains of 10 
monkeys wiiich died in the experiments 
revealed no pathological cause of death, 
Dr. B.iilcy said, .Another 10 monkeys, 
whose exposure was cut short of death, 
show’cd symptoms which resembled 
those of Parkinson’s disease in humans. 
Most survivors recovctttl cnmpletelv. 

Dr. Bailey said the discovery of brain 
effects offers great possibilities its a new 
research tool m brain rcseatch and ways 
cf developing improved devices to pro- 
tect against electromagnetic radiation. 

Rome Air Development Center tests 
have been run with radiation intensities 
of up to one watt per square centimeter 
on the test animals, approximately 100 
times the maximum dosage considered 
safe for humans. Tests have been con- 
ducted over a wide range of frequencies, 
from approximately 200 me, to 27.000 
me. All test animal deaths to date have 
resulted from hvpcrthcrmia— excessive 
internal bodv temperature. 

•Although high intensity radiation ex- 
posure has produced mental disturbance 
in the test animals, R.ADC scientists 
have succeeded in training some of the 
animals to perform nonnal tasks despite 
the radiation. R.ADC ha.s an extensive 
radiation biology program under way 
at a miinhet of universities, including 
Buffalo. California. Iowa, Miami. Penn- 
sylvania, Rochester, Tulanc and Tufts. 

Sneoma Arranging 
For J75 Production 

Paris— The slate-owned engine manu- 
facturer Sneema and Pratt & Whitney 
arc ironing out details of a deal under 
which Sneema would inanufactiirc J75 
jet engines under license (AW Feb. 9. 
p. 23). 

The engines would be used in the 

E reduction version of the Mirage IV 
amber (AW' April 27, p. 27) slated to 
make its first flight in the spring of 
1961, and possibly in a Super Caravcllc 
with 90-100 passenger capacity. 

Hie deal involves financial participa- 
tion by Pratt &• WTiitncv. Although 
Sneema officials would not disclose 
what arrangements were being dis- 
cussed. one indicated that Pratt & 
W'hitney would get some-probablv less 
than 20%— of Sneema’s stock, now 
owned by the French government. 

Sneema recently signed an agreement 
with Pratt & Whitney to maintain and 
overhaul J75s in Europe. 
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AIA Attacks Renegotiation Board Policy 


By Katherine Jolmsen 

Washington— Aircraft and electronics 
mamifactiitcis last week called on Con- 
gress to prevent the Renegotiation 
Board from wiping out the incentive 
profits Ihcv earned under contracts with 
the military services. 

W'illinm M, Allen, president of 
Boeing Airplane Co., testifying on be- 
half of Aircraft Industries Assn., trrld 
the Ilonsc W'avs and Means Commit- 
tee that renegotiation "as currentiv ad- 
ministered is destroying incentives and 
depleting the strength of industry so es- 
sential to tlic effective fulfillment of 
our national defense objectives." Ibe 
committee is considering extension of 
tlic Renegotiation Lasv, which expires 
June 30. 

Pointing out that Renegotiation 
Board has rcpc-atedlv recriptnred from 
aircraft manufacturers amounts equal to 
or in excess of their incentive awards 
from the military servicc.s. .Allen charged 
that "the Board has assumed the pre- 
rogative of passing judgment on what 
is the proper profit level for the aircraft 
indiistrv as a whole." 

Awards Nullified 

•ALA presented tlit'sc examples to 
show that Renegotiation Board nullifies 

• Boeing had S23 million in incentive 
earnings over three yx.-ars. 'Ibe B<rard 
ordered a refund of S27 million for the 
period. 

• Lockheed Aircraft Corp. earned SI2 
million in incentive pavments for two 
years, but vv-as ordered bv the Board to 
refund this same amount for the period. 

• North American Aviation had S23 
million in incentive earnings over three 
vears, but was ordered to turn back S29 
million for the period bv the Board. 

• Douglas Aircraft Co. had incentive 
earnings of 52.7 million over two years, 
but was ordered to refund 512 million 
for this period by the Board. 

Three positions a.s to what the future 
of renegotiation shoidd be. each with 
-substantial support, were presented at 
tlic Ways and Means hearings: 

• Legislation sponsored by Rep. Cecil 
King (D. -Calif.) which would restrict 
Renegotiation Board’s authority to rc- 
e.ijiture profits, requites the Board to 
furnish contractors more extensive in- 
formation on tire Ixisis for its deter- 
minations. and give contractors the right 
to appeal renegotiation (Icterminations 
from the D. S. l ax Court to the U. S. 
Court of Appeals, was endorsed by .AI.A 
.Old Electronic Industries .\s,sn. 

• Dejiartraent of Defense acquiesced in 
two changes in the law. llrese would 
requite the Board, by statute, to give 


consideration to the incentive pricing 
provisions of contracts and pennit con- 
tractors to appeal to the 1). S. Court of 

•Vep. Carl Vinson (D.-Ga,), chairman 
of the House Armed Scrsiccs Com- 
mittee, denounced all proposed changes 
and recommended that renegotiation, as 
is. he made perimment law. Ilic King 
bill and Defense De[y.irtmeut pro|)(iscd 
a tw’O-year extcn.sion. 

Vinson Statement 

"Kor practical purposes," Vinson told 
the committee, "none of the proposed 
iimendmcnts to the existing law |isl for 
the benefit of the goicmmcnt- Tlicv 
arc only for the benefit of the private 
contractor. ... If tlierc were an equity 
on the side of the contractors in aiiv 
of these amendments, then 1 would 
not o|)pase them. . . ." 

Vinson reported that of a total SR1.8 
million of excess profits detenninations 
by the Renegotiation Btxird being con- 
tested in flic Tax Court, seven aircraft 
compimies account for more than 572. 1 
million. He said these arc: Boeing. 
526,799.828; Douglas, 58,738,630: 
Lockheed, S4.2s-t.97S; Martin Co.. 
S3, 162.739; North Amcriean, 517,682,- 
616: Tomco .Aircraft Corp.. 54.844.000: 
and Grumman .Aircraft Engineering 
Corp. 56,663.000. 

Vinson charged that “these are the 
holders of incentive contracts who 
would have them specially protected in 
the legislation propo.sed by the Depart- 


ment of Defense.” 0|)|)osing authority 
to appeal to tlie Ajipcals Court, Vinson 
declared that "the recovery of profits 
ought not to be accomplished bv requir- 
ing the govemmeiit to win the cup 
flirex; times, before obtaining |)crmaneiil 
possession. . . . W’hcii the Board has 
made its detennination cm the question 
of the fact of excessive profits, and that 
decision has been formally resiewed by 
the judges of the Tax Court . . . any- 
one would be satisfied tliat there has 
been substantial evidena- to sustain the 
facts found. 

"The Appeals Court could do little 
more thereafter than frustrate the 
whole proceedings." 

AIA Support 

Following arc proc isions of the King 
bill simportcd in .AIA's presentation: 

• Profits agreed u]xm between the con- 
tractor ;md the militarv service, plus 
up to 10% additional in incentive pav- 
ments. would be exempted from re- 
negotiation. AI.A endorsed this "in view 
of the fact that ‘agreed profits’ arc 
based upon the minimum amounts 
which the parties contemplated at the 
time they entered into tlic contrael. 
and further because we heliese that a 
contractor should be permitted to re- 
tain some portion of any additional 
profits he niav he able to earn through 
efficiency and cost reduction. . - ." 

• Board would be required to consider 
the stability of defense industry in tc- 
cnptiiring profits. "The aircraft in- 
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Defense Department Opposes Bill 
Calling for Single System Manager 


dustrv as a whole, js well as a given 
eompiiny within that industry, is per- 
haps more susceptible to fluctuations in 
business than anv other." AIA com- 
mented- "All we ask is that the Board 
give consideration to this factor. . . 

• Board would liavc to give contractors 

the evidence it considered in arriv ing at 
a determination of excess profits. “.\t 
prevent tlie Board refuses to make 
known to the contractor the evidentiary 
basis, or lack thereof ” ALA de- 

clared. "It would seem to be nothing 
more than elemental fairness to rc- 
t)iiirc tire Board to make a full disclo- 
sure of the facts- . . -” 

• Board would have to give Congress 
annually a detailed report on each pro- 
ceeding involving more tlian S20 mil- 
lion of renegotiable business. .ALA &iid 
this would furnish contractors “with a 
source of much needed infonnation” 
wliich tlicy could use in their own re- 
negotiation proceedings. 

• Ta.x Court would be directed not to 
assume that the Board's determination 
is correct in its review, leaving the bur- 
den of proof to tlie contractor. "The 
Tax Court appears to proceed on the 
issumption that the Bo-.ird’s determina- 
tion of excessive profits is correct and 
lias several times sustained such a de- 
termination on the ground that the 
contractor has failed to prove it wrong,’' 
AIA said. 

Burden of Proof 

Renegotiation Board ])ointed out to 
tlie committee tlvat the burden of proof 
is placed on the contractor bv regula- 
tions of the Tax Court, lliomas Cog- 
gevhall. Board chairman, commented 
tliat "this is the traditional principle 
of Anglo-Saxon jurisprudence tirat the 
burden of proof rests upon tire moving 
or petitioning partv. . , . Tire petitioner 
in a renegotiation case in the "Tax Court 
is the contractor." 

Coggcshall challenged tire profit 
for"ul.i of the Kina bill— "agreed 
profit” plus 10% additional— "spccif- 
icallv, on the Irasis of actual experience, 
would have the effect of exempting all. 
or virtually all, the large profits realized 
by tire members of the airframe indus- 

In addition, he ohjcctcd. "it would 
delegate to contracting offia'cs all over 
the country the power to decide the 
extent to which profits shall be exempt 
from renegotiation.” 

In the case of subcontracts, he de- 
clared the sitiratioii would be "infinitclv 
worse," since the "agreed profit" would 
be arrived at by two private individuals 
-contractor and subcontractor, "'niis 
would amount to a capricious and 
wholly unsupportahlc delegation to pri- 
vate individuals of tlio autlioritv of 
the Congress to exempt profits from 
renegotia tion." 


Washiugton— Department of Defense 
is opposed to widespread use of a sin- 
gle weapon system prime contractor 
in military procurement. 

'niis is a key feature of compre- 
licnsive procurement legislation, spon- 
sored by Sen. Leverett Saltoustall 
(R.-Mass.), aimed at cutting lead time 
on advanced vveapons production by 
decentralizing authority and responsi- 
bility and cutting red tape (.AW Aug. 
18, p. 26). The measure provides for 
a single "system manager," designated 
by the secretary of the service letting 
the contract, and a single prime con- 
tractor— unless there is good reason 
for an alternative type of procurement. 

In a report on the Salfonstali iegis 
lation to the Senate .Armed Services 
Committee, Robert Dcclicrf, Depart- 
ment of Defense general counsel, said, 
in effect, that the dcpirtmcnt should 
have a free liaiid to select whatever 
type of procurement if might consider 
suitable. 

"-No single method of formula pro- 
vides an answer to five management or 
procurement of weapon svstems," Dcch- 
ert stated. 'The nature of the item, 
the state of the art, the 'in-house' or 
contractor capability, the degree or ur- 
gency, differ from weapon system to 
weapon system. ... To emphasize a 
single weapon system m.inagcr. on one 
hand, and a single prime contractor, 
without recognizing capability within 
the government itself, or of other con- 
tractors is undulv restrictive. In this 
period of evolution, flexibility of ap- 
proach is essential." 

He pointed out that, particularlv in 
the missile field, the department pre- 
fers several prime contractors— one for 
assembly and one for each major sub- 
system— with "no one contractor, in 
reality, a weapon system contractor." 
Major Contractors 

Mcanvvliilc, two major defense con- 
tractors endorsed the Saltonstall provi- 
sion for encouragement of single-man- 
ager and single prime contractor, in 
testimony before the Senate Small Busi- 
ness Corhmittee; 

• Frank L. Dobbins, director of ma- 
teriel of Boeing Airplane Co.; "'nic 
concentration oT management respon- 
sibility. both within the procuring 
agency and within iiidustrv, which is 
the significant feature of this method 
of procurement, can, vve believe, .sig- 
nificantly expedite tlic development and 
delivery of advanced weapons of in- 
creased' quality at a reduction in cost." 

• C. W. La Pierre, vice president of 
General Electric Co.; "1 am definitely 


in favor of procuring complete defense 
systems from a single prime contractor 
who will have over-all responsibility for 
the design, development, and produc- 
tion of the system. In saving this, it 
should be known that General Electric 
is more often a supplier of major com- 
jsonents than \vc ate a prime contractor 
of systems." 

These are the positions taken on 
otlier provisions of the Saltonstall bill; 

• Elevation of '‘competitive negotia- 
tion" to equal status vvitli advertised 
procurement. .At present, negoriation 
can be used onlv vviien advertised bid- 
ding is impossible, lliis change was 
urged by the Department of Defense, 
av well as the two industry spokesmen. 
“Tlicrc is a serious misconception in 
the public mind tliat competition is 
obtained only under formal advertis- 
ing." Dcchert commented. 

• Use of "ocrformance specifications" 
instead of the elaborate detailed speci- 
fications now required in contracts. La 
Pierre declared that "broad petfonn- 
ance specifications is the onlv effective 
way of purchasing the higlilv technical 
modern defense cqui|jincnt." Dcclicrt 
and Dohlrins recommended that tlic 
type of specifications be left optional 
to suit the type of procurement. "There 
are many occasion.! when the use of 
design specifications or a eomhination 
of botli design and pcrfomianee speci- 
fications will best serve the interests of 
the government.” Dcchert commented. 
Dnhhins cautioned that there arc cases 
“where a |Jcrformancc specification 
would he far more complex than a 
description of the physical details of 
the item." 

• Provide "set-asides." exclusivciv for 
subcontracting with small business, in 
jirime contracts. Dcchert pointed out 
that it might be "an administrative 
burden to designate particular items for 
sct-asidcs- . . . and delay perfonnancc.” 
Dobbins said that "competitive bids 
should he secured from both large and 
small business in order to ensure that 
we obtain the best quality and tlie best 
price available." La Pierre commented 
that "these tremendous systems are 
not easy to build, and any dictation of 
how it is to be done and who is going 
to be used, will detract from the flexi- 
bility that a fast-moving technology le- 

• Exempt fixed price, formally adver- 
tised and incentive-type contracts from 
renegotiation law (see p. 11). Dobbins 
said that this "reptesents one construc- 
tive approach to one important aspect 
of the renegotiation problem.” 
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Hound Dog Undergoes Operational Testing 


Tvvii USAF-Norfh Aincric-an Aviation G.\M-77 lloimd Dug air-t<i.gnmnd missiles arc inoimtcd on pvloiis bcne.ith wings nt a Boeing B-52 
Strategic ,\ir Command bninbcr. Hound Dog. in o|ici3tional test phase, is powcied bv I’ratt & \Miitnev |52 (7.500 lb. tiinist). 


SlMice Teclinolofsy 

Soviets Plan Surveillance Satellite Launch 


W'asliington- Russia ])!ans to pursue 
three major space ex|)lorafion programs 
siimiltaueouvlv "in tlie nearest fiifiirc.’' 
according to an article bv Prof. G. V. 
Petrovich in an official |)iiblicytinn of 
the U.SSR Academy of Sciences. 

The tlircc concurrent programs 
vvliich are projected for years alic-.id 

• Earth satellites of varying weight.! and 
purposes. 'Ibe first satellites of the new 
program will he designed to keep the 
entire earth and space near tlic c-arth 
imcler constant oliscn-ation and the\ will 
be launched into appio.xiimitely |)olar 
otbits. Prof. Petrovicii has stated tliat 
the instrumentation will include such 
devices as optical and television ap- 
paratuses. 

• Recovery of the satellites or their es- 
sential parts with and without the use 
of wings, is an objective of the program. 
I'iisf instruments, then animals and 
finally men will rftiim to earth from 
space in such vehicles according to 
Soviet plans. Once this has been ae- 
tomplislied the Russians plan "full 
fledged, well cqiii|)ped” satellites and a 
vp;ice .station for more detailed observa- 


tion of file cartli and space and later to 
act as servicing station.s for iiitcrplane- 
tarv vehicles. Planned altitudes of the 
satellites vary from a few hundred miles 
for the first units designed for cartli 
observation to tens of thousands of 
miles for the .space stations 
• Moon cx])loration. I'‘ir.st vehicle in 
this program was "Mechta" hiiinched 
last J;in. 2, which Prof. Petrovich claims 
came within ’s,107 to 8.728 mi. of tlie 
moon. Siihseqiicnt flights will circle the 
moon. |)Iiotogra|)li the hack .side and 
transmit tlie picture to cartli. Some 
of the later exploration rockets will 
be placed into orbit around flic inoon. 
nicse ;ind otlicis which arc satellites 
of the earth will he used to map space 
within 800.000 mi- of the earth. So- 
viet' plan to jjlace scientific instru- 
ments on the moon before manned 
flights are atfc!n|)tcel. Prof. Petrovich 
said that landing of men for a direct 
study of that hodv is a “logiMl and un- 
avnidahlc event.” First manned lunar 
flights would onlv circle tlie moon and 
return to esuth. The Russians believe 
tliat thev will be ;ihlc to land instrn- 
inciits and men on the moon virtually 


using retrorockefs. To relieve the 
sftenuous design problems for multi- 
stage m.miicd rockets, powered by pres- 
ently kimvvii clicmical engines, which 
c-.in take off from the e-arth. land on 
the moon and return to earth, the Rus- 
sians plan to store fuel on the moon 
before men hind there. ITicl containers 
would be dropped from unmanned 
rockets, 'llic stored fuel would allow a 
lighter moon landing veliicle to be used 
and would he nccessatv for the rctiiin 
trip to earth. Ihe Soviets wovild in- 
crease tlie probability of a successful 
tri|) to the moon by sending two rock- 
ets together so tlnit the aevvs could re- 
turn to the earth together in the event 
that one of the vehicles experienced a 
catastropliic failure. 

• Intcrjilanetaiy exploration. Prepara- 
tion for iiiiiiianncd reconnaissance rock- 
ets to A'enus and Mars is considered 
feasible now bv tlie Soviets and thev 
intend to come as close to the target 
planet as possible, llicse first flights 
will travel along a minimum energy 
trajectory so tliat a maximum load of 
scientific equipment can he carried. 
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First Quarter Reports Emphasize 
Intense Seareh for New Business 


Sales and profits were off for Chance 
Vought Aircraft, Inc., in the fir.st quar- 
ter this \car. but coinpany officials 
(old stockholders at the annual meet- 
iiig that 1959 is still expected to be the 
company's second best year. 

The compam has mounted a .sub- 
stantial sales effort to get new business 
to replaa- the canceled Rcgulus II and 
FSU-5 programs. Award of the Proj- 
ect Scout airframe contract was one re- 
-sult of this continuing effort. 

Sales in the first qirarter totaled S(i6,- 
295.752 and net profit was $1,506,025. 
This marks a decline from sales of $78.- 
■tOl.llO and net income of $2,512,451 
for the .same jjCTiod last '.car. Farnings 
amounted to SI. 27 a share in the 1959 
quarter com|ared with S2 12 on m- 
])roximatcly 10% fewer shares in the 
first quarter last rear. 

Working capital at the end of the 
thrcc-nimith period was $59.5 nulluiu. 
Credit line arranged for the vear end- 
ing Mar. 51. 1960, is S50 million. 

Ihc Project Scout contract represents 
Chance Voiight's first hardware com- 
mitment in the astronautics field, an 
area the companv regards as one nf its 
future major interests. The contract 
also brings the coinpimv a new ens- 
tomcr, N'atinnal .Aeronautics and Spjice 
\dniiiiistratitm, and if the -Air Force 
makes substantial use of the Scout 
\chicle, it will represent Chance 


Vought’s first major US.AF business. 
In addition to the Scout contract. 
Vice President-General Manager R. C. 
Blaslock told stockholders that Chance 
Vought lias fi\e major proposals pend- 
ing and that the company intends to 
go after tlic world-wide tracking facili- 
ties project for Project Mercury, te-.ini- 
ing with "a strong partner." 

Other financial reports; 

• Bell Aircraft Corp. reported first quar- 
ter sales declined 595? compared with 
the 1958 period. Earnings were S690,- 
721 or 26 cents a share on sales of S29,- 
095,552. The earnings figure was an 
11.6% decline from last year’s first 
quarter. 

• Republic Aviation Corp. sales rose 
from 555,831.275 in the first 1958 
quarter to S55, 105,700 this year, but 
earnings for the same period dropped 
from 5702,209 or -18 cents a share to 
$581,940 or 40 cents a share. 

• Martin Co.'s first quarter earnings 
were 55,058,470 or S1.04 a .share on 
sales of 5122,1 59.105, This was a sharp 
increase over first quarter figures for 
1958— earnings of 51,693.000 or 5S 
cents a share on sales of 596,561 ,490— 
but «a.s in line wifli figures for the lat- 
ter part nf last year. 

• .American Bosch Anna first i|uarh-r 
sales rose to S51.177.527 compared svith 
527,018,890 for the same period a year 
ago. Farnings rose 62%— from 5886.- 


Navy Satellite Group 

VVasliingtoii— Nass has formed tuo 
caiiiiiiittces to study naval implications 
of earth satellites. One group, com'-t's-rd 
of civilian scientisb;. serves under the Op- 
erations Analysis Division of the Otnee 
of Naval Research. The other, composed 
of Navy officers, functions under the 
Chief of Naval 0|ieiatioii's offiee. 

Latter group last week was briefed on 
projected programs by representatives nt 
14 industn' groups. The Office of Naurl 
Reseatcli group is scheduled to brief the 
officer’s committee this sr eek on sci • 
tists's ideas of the potential of c-arth 
satellites for the Navy. 


708 or 46 cents a share to 51.444,995 
(It 76 cents a share. Defense backlog 
was 5196 million. 

• McDonticll .Aircraft Cot]), in the nine 
months ended Mar. 51 earned S“0‘n. 
644. or a margin of 2.1% on sales of 
$528,690,254. Farnings were cqu.d to 
$4.27 a share. Comparable figures last 
scar were earnings of 56.681. 29- -n 

54.06 a share on sales of 5321,993.- 
672, also a 2.1 % profit margin. 

• Temeo Aircraft Corp, reported higher 
sate.s but slimmer profit margins for 
the first quarter as the conipant' uimed 
to decen^alize and prepare for c'x|)an- 
sion into new markets. 

Temeo President Robert McCul- 
loch told the annual stockholders mc'et- 
ing that the company is in a period of 
transition from complete dependence 
on airframe subcontracting to emphasis 
on such areas as electronics and missile 
work, and tli.it ciincnt sales and jjrofits 
are symptoms of this transition, lie 
said sales this sear may dip as much as 
8% heUnv the 1958 lescl. 

Sales in the first quarter were S2S,- 
142,565. a slight increase from the $2”,- 
157,059 figure for the same period last 
year. Profits were 5589,642 last seat 
and 5467.1 56 this s-ear in the first quar- 
ter, Backlog on Slar. 51, 1959, was 

585.6 million, and McCulloch said 
Temeo is currently entered in compe- 
titions with a total dollar salue of more 
than 5500 million. 

Decentralizing to provide for a shift 
111 new markets, Temeo has split its op- 
erations up among three new disisions. 
.An lilcctronics Dis ision has been eslab- 
lisiied under .A. R. Tcasdalc for dcs elo])- 
ment and iiiamifacturc of sssteins aiitl 
components produced bv the compans’s 
growing electronics capabilits. .A Mis- 
siles and .Aircraft Disision, he-.sded bv 
R. E. Galcr, svill handle such programs 
as the Corsus missile system and the 
TT-i trainer, as well as subcontracting 
work. The new .Aircraft Oserhaiil and 
Modification Disision, led bv E. Fred 
IJuehring, eosers oserhaul and modifi- 
cation work on sucli aircraft as the 
C-97. KC-97 and C-12IG. 


Nuclear Ramjet Budget Boosted 

W'jsliiiigfnn— C-intriict cxteiisioii in Mutch bv ,\ii Research and Ocvelnpiiieiit 
Cominiind's ^^'ljaht -Air Ocvciripniciit Center has boosted budget levels for iiucleur 
nuujet deveIo|«iieiit uu Project Pluto at Maiquardt .Aircraft Co. Marqiiardt's staff 
on the joint .\ir T'orce-.Atomic Knergv Conimissioii project has increased from 
about 40 in Januarv to the jircscnt level of about 110. 

.Ahoiit half of tlie coinvxiiiv's Pluto effort is in su|i|Mirt of feasibjiitv tests on 
noii-flyable reactors, scheduled to be conducted by University nf California’s Ijwrtnce 
Radiatinii Laboratorv for .-\KC in Nevada 'I'est Site's Jackass Flats area. In the 
tc-st program for the initial test reactor, kiiow-n as Tnrv 11. Marquardt is dcsigiiiiig 
and fabricatiiig major portions of the reactor coiitrol srstem. the air ducts, ffow 
instrumeiitahon and remotclv 0 )>erated disconnects. It will also build and test 
stmctmal com|X)ncnts of the reactor core, will siippb- arcliitcct-enginccrhig services 
on the test air supply system, and partici|iatc in a supporting program of environ- 
mental tests. 

The reiiiaiiidci of Marqurirdfs effort on Pluto is eonctnied with design and 
development of its M.ASO imeleat ramjet, fur which the companv also is designing 
the reactor, based oo the principles of tlie iion.ffrablc 1'orv II reactor. Major 
effort is on airborne reactor controls to meet severe cnviiomnental specifications, 
particularly tciiiper.vture and radiation. .As part of tills piogcam. the company lias 
eoiiducted in-pile tests of control components at Coiivair’s Ft. Worth reactor 

Marquardt also has collaborated with industry members on studies LAW .\pril 6, 
p. 57) of possible applications embodying the M.A50 nuclear ramjet. Considerable 
Marquardt effort has gone into prcUmiiiary design of test facilities for full-scale 
powerpbnt development. 

North .American .Aviation’s .Atomies Intcrnatimial Division is pcrfoniiiiig ma- 
terials research in support of the Lawrence Radiation Laboratorv program. 
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A NEW NAME IN WORLD-WIDE SYSTEMS PROJECTS 


To brimdc-ii and extend its syslenia projects 
services in keeping wiili the spaee age . . Collins Radio 
Company has creuied Alphii Corporaliiin ... a 
wholly-owned subsidiary lo be staffed 
initially with Collins srveialisls and executives. 
For a nunilier of years, ('ollin.s has ia-en eiigageii 
in .1 wnceniraled program of design, engineering and 
installation of complex communication systeiiis for both 
military and commercial uses. This program 
has rcBulted in the development of technical skills, 
management techniques and know-how representing n 
significant addition lo the company’s primary 
activity of developing and manufacturing 
individual units of electronic equipment. Alpha has 


been formed to expand upon Collins activities in this field. 
Alpha, with Its highly speciaiizet! systems inanagettienl 
organization of designers, engineers, scientists and 
constructors, will produce coiiiplele, packaged commercial 
and government installations in this country and 
.ihrond . . . using the best available equipment from 
industry lo deliver lo its clients turn-key Installations 
meeting ihe highest standards of dependability 
and quality . . . ready for operation. 

Alpha will provide “on-the-job training” for customer 
engineers and technicians assigned to the 
installations ... or furnish complete crews 
of skilled specialists to staff the finished projects. 
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UADER5HIP IN USAF BOMBER PROPULSION 


Getting the most from Mach 2 power 


USAF'5 Convair B-58 '‘Hustler," pow- 
ered by four Generol Electric J79 turbo- 
jets, flies higher and more thon twice as 
fast os any earlier U. S. jet bomber 
Here’s how skilled technical support by 
General Electric personnel Is helping to 
speed this new oir weopon through its 


Objective: complete technical sup- 
port for the B-58's four Mach 2 J79 
jet engines! In Texas, where the air- 

tured, and at every B-58 test site, 
highly trained G-E specialists are on 



Convair personnel onJ79 installation. 
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• Comprehensive technical manuals 
and parts-application publications to 
simplify J79 maintenance and parts 
identification. 

When the B-5B reaches operational 
status with Strategic Air Command, 
support activity like this will become 

goal: to help keep the reliability of 
U- S. air power second to none, Gen- 
eral Electric Co., Cincinnati 15. Ohio. 
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NASA Awards Delta 
Contract to Douglas 

Washington— Ccintnict for 524.007.- 
500 for 12 Delta satellite and spaa* 
ithicles was awarded to Douglas Air- 
craft Co., Inc., last week by National 
.\eronaiitic3 and Space .\dniinistralion. 
Delta will be used as an interim space 
leliiclc in 1060 and 1961. 

lOclta is a tlirec-stagc Tli(ir-.4blc of 
the tipc used last vein by .\ir I'drec av 
lunar probes, but with a Bell Telephone 
Laboratories radio inertial guidance sys- 
tem and coasting guidance control 
added. Two-stage version of Thor-Able, 
equipped with the Bell Telephone guid- 
ance. has been fired five times over tbc 
Atlantic Missile Range as a nose cone 
and guidance test vcnicle. T«o of the 
five shots base been considered success- 
ful and three partially successful. 

Nfissions planned for Delta include 
launching of equatorial and polar satel- 
lites and deep space iirobes. N.\SA also 
has told Congress that Delta ctinld de- 
litcr a 100 lb, pavload for a lunar im- 
pact; 65 lb. payload for an orbit around 
the moon; and 30 lb. for a rough 
lunar landing (AW April 1?, p. 2S1. 
Delta is expected to cost about S2-5 
million per schicie after development 
(.\W April 13, p, 129). 

Delta is expected to be able to put 
230 lb. in a 300-ini- earth orbit or 
send a 100 lb. paiload deep into space. 
Stages are the Douglas Tlior, powered 
bv a Rocketdvne liquid propellant en- 
gine; an Aerojet-General Corp. Van- 
guard engine with guidance incorpo- 
rated in this stage: .Mlcgam- Ballistics 
Laboratory solid prO|>elknt stage, also 
dcsclopcd in the Vanguard program; 
and payload. Guidance « ill allots more 
|)recise control during the earls' part of 
the Bight and active guidance control 
of longer coasting periods between sec- 
ond-stage burnout and third-stage igni- 
tion. Added coasting time results in 
inaxinuim velocity being obtained at 
higher altitudes. 

NASA Names Center 
After R. H. Goddard 

Washington— New space research and 
dcselopmcnt center for National Aero- 
nautics and Space .Administration ssill 
be named the Goddard Space l-'light 
Center in tncniorv of U. S. rocket pio- 
neer Robert II. Goddard. 

Ilie center ssill consist initially of 
space projects building and a tescarcli 
projects laboratorv to he located on a 
35-acre tract acquired from tlie govcrii- 
menfs Bcltsvillc Agricultural Center, 
norflieast of Washington. Post Office 
address will be Grcenbcit, Md. Comple- 
tion of tbc buildings is scheduled some- 


time m mid-196U. Missions svill in- 
clude basic research and dcsclopmcnt. 
Ls'ciitii.ills the center ssill hccomc a 
command control center for space 
flight . perations. 

-Abe Silserstcin. N.ASA's director of 
space flight dcselopmcnt. ssill gise over- 
all guidance to the center from N.AS.A 
lie-adqiiartcrs. Center director has not 
set been named. The center ssill house 
three major rcsearcii and dcselopmcnt 
groups, headed by assistant directors; 
and dcpartniciits of business adminis- 
tration and technical senicc's. 

-Assistant directors arc John W. 
Tossnseud, Jr., for space science and 
satellite applications; John T. Mcngcl, 
for tracking and data systems: Robert 
R. Gilnitb, for manned satcllitcs- 
Micbael J. Vaccaro ssill be business 
manager. 

In another nins'c, NASA has named 
John P. Hagen, former chief of its 
Vanguard Disisiou, as assistant NASA 
director for program coordination, and 
has integrated the Vanguard group into 
other major space flight projects. 

Exei'utnes Promoted 
In Three Companies 

New York— Promotions of top cxcai- 
tives in three svidclv disersified com- 
panies were announced last week. 

At General Dvnamics Corp., P'rauk 
Pace, Jr., svas elected chairman of the 
board and chief executive officer, with 
Earl D. Johnson, sicc president, moving 
into Fare’s post as president. 

W'illiam B. Bergen, executise sice 
president of The Martin Co. was 
elected president, directing the func- 
tions of sc\en operating divisions. 
George M. Bunker, Board chairnian and 
chief cxeeutiic officer, remains in that 

General Precision Equipment Corp. 
directors elected Janies \\'. Murray, 
prc.sidcnt of General Precision I.abiira- 
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torj. lnc„ as board chairman, and D. 
\A'. Smith, president of Kcarfott Co- 
lne., as president. Murraj' succeeds II. 
G. Place, who was elected founder 
chairman, and Smith takes o\cr from 
E. .A. Link, fcirnier president, who re- 
tired from that office. Link, however, 
will continue as director of aiionics 
programs and w ill remain cm the board, 
C)tlicr General Djnamics appoint- 
ments include: 

• Carleton Sliugg, president of the Elec- 
tric Boat Diiision. A senior xire presi- 
dent, he was the diiision’s general m.in- 
aget at Groton. Conn. 

• Dr. Frederic E. Hoffmann, president 
of the General Atomic Dixisioii, from 
his post as the diiision’s general man- 
ager. He also becomes a senior vice 
jsreside'iil. 

• C. Rhoades MucBridc, senior vice 
president-operations. He formerly was 
lice presidcrit-operations. 

News Digest 


1' Ballistic Laboratory at Alicr- 
tm ing Ground. Md., is dexelop- 
lalid propellant that .Army says 
10 to 13^ more efficient than 
; fuels. Ingredients ate nitru 
e. nittoglyccrine, polyurethane, 
lium perchlorate, aluminum, 
ium oxide and two-nitro di- 


Dccca Navigator Co.. Ltd, has issued 
a .statement calling the l''ebruatv special 
meeting of International Cix'il .Axiation 
Organization in Montreal a ‘■complete 
Farce.'' Company charges that the meet- 
ing did not decide the issue of VOR 
DhlE'l’ vs. Dcccii on technical grounds. 

Lockheed Aircraft Corp, will build a 
supported monorail systenn for the 
Seattle Ccntiity 2! Exposition Corp. 
under S3 million contract. 


Eastern .Airlines last week gained 
l■’edeta! Asiation Administration au- 
thorization to raise the oi erhaul time on 
its Allison 501D engine in its Lock- 
heed F.lcctras to 1,000 hr. 

Hiighes .Aircraft Co. will soon ob- 
tain t"'o Consaic B-38 Hustler jet 
bombers as testbeds for the fire control 
svstem of North .Ame’rican's I'-IOS long 
range Mach 5 interceptor. lu addition, 
lutetnatiunal Business Macliinc Corp. 
will reccise a B-58 for use in dexehip- 
iiient of its bomli-uasigation system for 
the North .American B-70- 


.Acronca Mamifactuiiiig Corp. will 
produce tisc Pogo-IIi IT E3C target 
missile sx-stem for White Sands Missile 
Range, N. M.. under a S328.000 Army 
Ordnance Missile Command contract. 


AVIATION 


4, 1959 


AIR TRANSPORT 


U.S. Airlines Accumulate Jet Experience 


Turbojet transports require precise lianming in air 
and on ground; ingestion so far is no great problem. 

By Glenn Garrison 

New York— Teething troubles of the first U.S. jet ser\-ices have been 
mosth’ of 3 minor nature, and so far the jets arc fitting fairly smoothly into 
tlic ixittcra of airline operations. 

Tlic U. S. jet age began six months ago at New York International Airport 
when Pan American World Airoays inaugurated service to Paris with its 
Boeing 707-120 jet transports. Now five airlines operate a total of 22 jet 
schedules a dav in and out of Idlcwild, and the \olume will increase this 


summer. 

Load factors have been extremely 
high and preliminary cost figures arc 
promising. I he big question is hosv 
gre.ith- some of the problems will be 
magnified when jet traffic soluincs in- 
aeasc and what the competitive 
buildup will do to loads. 

Based on the initial experience; 

• The jet is a "handle with care” air- 
|rl.mc, requiring precise pilot techniques 
on the ground and in the air. Pilots 
arc taking longer tlian had been ex- 
Ijccted to check out in tlie 707-120. 

o Engine ingestion of foreign material, 
.1 m;ijar worrv before tlie start of serv- 
i«-5. lias so far prosed much less of 
;i problem than had been expected. 
One engine remmal was first attributed 
to tins cause, but that finding was later 
reversed (,W Dec. 22. p. 57). 

» Air traffic control has not proved a 
serious problem for jets at terminals, 
but niilifaiv blocking of cn route air 
.spec and traffic control altitude 
rhanges iunc e.niscd delays. 

^ Contrarv to previous planning, the 
707-120 with Pratt & Whitney )T3 
engines will be operated transcontincn- 
talh' at high speed rather than reduced 
'sownr cruise. Recent studies indicate 
that, conipetitise speed racing aside, it 
niav prose mote economical. 

• Turbojet powciphmts have git cn very 
tittle trouble, less than those of their 
piston predecessors. Most bugs have 
tseen confined to aircraft systems and 
aca'ssories such as the water injection 

• Coniiiiunitv reaction fronj the noise 
of jets has not been bad. but anti-noise 
iipertting procedures at Idlcwild ate 
most unpopidar with the airlines, 

• Safe and efficient operation of jets 
may require new airport and navigation 
aids, such as runwas' barrier fences and 
impro'cd approach instrumentation. 
Ramp handling of jets has been fairly 
vllisfactorv, altliongli engine blast 


prosed to be more of a problem than 
anticipted and has caused a change in 
Idlcwild ground procedures. Ticketing 
and loading and unloading the bigger 
passenger \ohirnes base not created 
'crious jiroblcms so far. 

• Jet scliodules har e encountered manv 
delays, but few cancellations. 

Idlcwild, the present hub of jet op- 
erations. is undergoine changes wT.icli 
will make life easier for jet operators 
bv the time the lolunics grow. Four 
U.S. carriers— American Airlines, East- 
ern Ait Lines, Pan American and 
United Air Lines, will complete con- 
struction this vear of their multi-mil- 
lion-dollar indisidual pssenger termi- 
nals in the airport’s SI 50 million 
''terminal cih” development. 

Trans W'orld .Airlines and Northwest 
Orient Airlines will follow suit later. 
As these terminals are completed, the 
airlines can mo\c their jet operations 


INationaPs Jet Costs 

National Airlines’ net opTating rev- 
enue for its leased Boeing 707-120 )cl 
operation from Dec. 10 throiigli Janu- 
ary was $672,955. according to the air- 
line's figures. Total operating leveiuic 
for the period was S1.642,-(7J and ex- 
penses were S969.5I8. 

Flying operations for the jet cost 
25-4,87 cents per revenue mile bv Na- 
tional’s figures, which include the cost 
ol leasing the cqnipinent from Pan 

National figures its breakeven passen- 
ger load factor for the ptiod at 57,47%. 
I'otal revenue breakeven load factor 
was 48.73%. Revenue miles flown were 
212.850; tevemie passenger miles 20.777; 
m-ailabic miles 23.431; load factor 88.67; 
yield 7.20 cents. 

Cost of training, not reflected in the 
above figures, was put at $304,534. 


away from the inadequate. tcm|)i>rar) 
terminal now in use. and can set up 
llicir own ramp liandling procedures. 

Engine blast emerged as a majiir 
problem during the early period of op- 
eration from tlic old terminal. In sc\- 
eral instances, iieasy equipment such 
as passenger stairs was blown across 
the ramp by blast and the Port of 
New York Authority, operator of tlic 
airport, ruled that blast fences niu.st be 
in.stalled at the jet gates. 

These concrete fences proved un- 
sati.sfactorv and the Port Authority 
added a requirement that turbojet 
transports be towed awav from the gates 
before taxi power was applied. This 
ended at least tcmporarilv the experi- 
ment with taxiing in and out from the 
gates, and the tow out adds time and 
trouble. 

'Ihe Port -Authority in other ways 
has found turbojet transports, from an 
airport operator’s standpoint, less of a 
problem than had been feared. For ex- 
ample, deterioration of paiemcnt from 
jet heat and fuel spill has not mate- 
rialized to date. There have been no 
passenger complaints regarding noise 
at the ramp. Taxiwav and jet runway 
sweeping has been handled satisfacto- 
rily, first by airport personnel auising in 
a tractor and watching out for foreign 
objects, and since January using a Con- 
solidated Diesel Electric Corp. motor- 
ized vacuum sweeper. 

Ninctv pet cent of the Idlcwild 
sivcepings have consisted of clam- 
shells dropped by seagulls. Because of 
this. Pratt &• M^itnoy is now running 
tests to determine what effect clam- 
shells have on its engines. 

Runwav 25 at Idlcwild. the top 
priority jet runway because it takes 
the aircraft out os’cr water, is being 
resurfaced at present. Roughness of 
tills ninway caused problems with high- 
speed jet takeoffs. 

TIcrc is a report on the experience of 
each airline operating jets at U. S. air- 
ports, in the order of their entry; 

• British Overseas Airwavs Coro, has 
aehics’cd an as’cragc pa.sscngcr load factor 
of 80-90% on its de ILivilland Comet 
4 [cts from the beginning of tran&it- 
lantic service Oct. 4. It now operates a 
daily round trip from New York and 
a weekly flight from Montreul. BO.AC 
says engineering dclas’s amount to less 
than 20% of time lost in schedule 
delays, with weather being the princiiwl 
factor in dclavs. About 30% of 309 
Comet flights arrived on time. 71 '7 
arris-ed on time or within an hour of 
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schedule, and 95% on time or within 
six hours. 

• Pan American has carried almost 

65.000 passengers since inagurating the 
first U.S. airline jet service with the 
U.S. commercial jet airplane last 
Oct. 26, Load factor lias averaged 
91%. Pan American of course, encoun- 
tered tlic drawbacks as well as the 
rewards of being first with the new 
airplane. It has had three incidents 
resulting in planes being out of service 
for major mechanical work; a dive to 

6.000 ft. on a scheduled transatlantic 
flight, cause of which has not been offi- 
cially determined; separation of an en- 
gine pod during a training maneuver 
over France, and a takeoff nndcrslioot 
on a clicck flight involving loss of a 
landing gear and engine pod damage. 
Pan American has found the 707-120 
engine a good one. espcciallv conijiarcd 
with the powctplant of its latest-model 
piston plane. Tiic J57, liowcvcr, has 
not been trouble free by any means in 
Pan .American’s experience. Problems 
have included third-stage turbine wheel 
bearing troubles, erosion of seal rings, 
some trouble with turbines and guide 
vanes. On the other hand, expected 
trouble with hot section components 
Midi as burner cans and nozzles has 
not materialized- The three worst hugs 
in the aircraft systems, from Pan .Amer- 
ican’s 5fandpoint,Iiavc been the entire 
water injcctiomAjiteiB, 4hc fuel gages, 
and the aufojppL 'ITicto Jiavc been 
others, iiichidi^ftcezing and cracking 
of airplane water srstcin parts. 

Blade Damage 

There has been occasional blade dam- 
age from ingestion but of such minor 
nature that the blades were removed 
oiilv at inspection intervals. Operation- 
ally, the Port of Nav A'ork .Aiithoritv 
restrictions ptobahlv have hurt Pan 
■American more than anv otiicr eartier. 
Runway 25, first priority jet ninway, was 
S.200 ft. when P;in.Ani began service, 
greatlv reducing castbound nonstoji po- 
tcnti.ll. Tlie New A’ork-London record 
for last November was 25% nonstop. 
Rumvav 25 vva.s lengthened to 10,000 
ft., and the December record went to 
68%. Januarv was 100%. Februarv 
100%. and March, 92%. On the Paris 
mn, nonstop performance was ham- 
picre’d by big mail and cargo loads. Tlic 
record to Paris; November. 7%; Decem- 
ber, 29%: Jamiatv, 81'%; Februarv, 
71%; March. 74%! With hot weather 
tills summer, depending on payhxid 
polia’, Paris nonstops could drop to 
40-50% and London nonstnps to 80%. 
• National .Airlines has averaged 92% 
in load factor on almost 600 scheduled 
flights since Dec. 1 0 with leased Pan.Am 
707-1 20s. This compares, the airline 
says, with a 50-60% load factor on its 
|)istoii ^iiipmcnt over the same New 
A'ork-Miami route. Passengers carried 



on the jets have totaled about 54,500. 
Operating cost studies sliow the 707-120 
to be 7 to 10% less expensive to oper- 
ate tluin the Douglas DC-7B. accord- 
ing to National. I'hc airline has suf- 
fered mimeroHS delays, usually caused 
bv receiving its jets late from Pan 
.American, it savs. T'raffic dclavs at take- 
off also have been a fictor. Tlic only- 
schedule eaiiccllations have been be- 
cause of weather, llicre hav c been three 
flight diversions, two from weather and 
one Ijccausc of a malfunctioning fuel 
control. Pilot transition has run from 
17 to 37 hr., liigher tlian expected- All 
in all, training five crews cost National 
S304.500, National is little affected bv 
the idlcwild noise rules, since the 
707120s takeoff gross for the run is onlv 

205,000 1b. 

• American Airlines flew its 50.000tli 
jet passenger last week, achieving an 
average load factor over 95% to date 
since its first jet flight Jan. 25. Its 
Boeing 707-1 20s now fly New York- 
Los -Angeles, Cliicago-Los .Angeles, and 
New York-Chicago-Saii Francisco, a 
total of five round trips dailv. Intro- 
duction of jets has been different from 
introduction of past equipment in tliat 
"tlic big things liavc been done so 
well, it’.s tlie little things tluit have 
been our problems,” according to Mar- 
vin Whitlock, vice president operations 
planning. For example. American’s ex- 
perience with its jet engines lias been 
almost trouble-free, whereas one of tlie 
biggest headaches and cause of dclavs 
has been fuel g.igc trouble caused by 
a wiring difficulty. Parts have been a 
problem, partlv because the airline pro- 
visioned “rather tliin" to st;irt with. 


ITiis lias exaggerated delays that would 
have been only 30-40 min. to seven 
to eight hours while parts were flown 
from one station to another, 

.At the worst point as fat as delavs 
are concerned, about half of American’s 
jet fliglit.s were suffering delays from 
all causes. The rate is now running 
about one or two delays a day, mostlv 
because of the fuel gage problem, which 
is still being studied. 

.Amctican ex|)ccts to start pulling 
its first engines for overhaul in a 
few weeks. Time is now SOO, expected 
to reach 1,000 hr. around fall- Whit- 
lock told Avi.vTiON AVeek that run- 
way barriers will be "mandatorv," 
not so much for overshot landings as 
for .aborted takeoffs. Me also would like 
to see development of radio altimetrv, 
not so much for en route information 
as for approach use, .Airports handling 
jets also need back course ILS. and/or 
at least the altitude portion of Pre- 
cision ,Ap|)roach Radar, in Wliitlock's 
view. .American now makes no back 
course approaches at Idlcwild, and cir- 
cles to use the instrumented end. One 
fact Amctican has learned from its ex- 
perience is that a jet can't be coni- 
fortablv taken off from a slushv runvvav, 
•American also lias found a need for 
much more air|)laiic time for pilot train- 
ing than liad been anticipated. 

• TWA came into the jet picture Mar. 
20 vvitli daily New York-Saii F'rancisco 
service, now' also flies its 707-1 20s on 
daily round trips between New A'ork 
and Los .Angeles and one hetween Chi- 
cago and Los Angeles. Last week the 
airline completed 29 million jet pa.sscn- 
ger miles with load factors averaging 
over 96%. It has completed 98.8% of 
scheduled mileage, 'liicre have been 
only hvo delays over 10 min. for me- 
cluiniea! reasons, one a water pump and 
tlic other a main gear snubber. Air 
traffic dchiys have been minor. TW'A 
operated its service from in;iugutatioii 
until .April 9 with one line airplane, 
meeting all schedules. Pavload has not 
been restricted by Idlevvild rules but 

Tlie airline lias experienced one prema- 
ture engine removal. ’Ilic engine liad 
been removed for third stage turbine 
ins))cction vvlieii metal chips were 
found in tlie nil. Pratt &’ AA'liitncv 
overhauled the engine untler warrantv. 
This was not an ingestion incident, and 
TW.A also is optimistic about the in- 
gestion situation, 'fhcrc Iunc liccii two 
diversions, both due to weather. Pilot 
training lias taken longer than ex- 
pected; the target of 12 hr. now stands 
at 20 hr. l-'cvv maintenance problems 
have been encountered, "nothing more 
than ordinary." 'Ilicsc have been mostly 
in svstcins: water pump failures and in- 
tegrated flight system troubles arc ex- 
amples. T\\',A expected its sixth jet last 
week. 
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Piston Fleet Phaseout Will Cut Capacity 


New York— A sliaqj dip in the curve 
of tunsatlantie airline capacity is in 
prospect for this year as most carriers, 
their last piston fleet units already in 
service, unit to enter tlic jet competi- 
tion on the route. 

Tire total of scheduled scats asuilable 
on the North .Atlantic, which rose a 
record in 1938 over the presion.s 
vear, probablv will go up onlv about 
10% in 1959, an Avurio.') AVI-kk sur- 
sev shows. At the same time low-fare 
charter traffic, up 95% la.st year orct 
1937, is likely to increase again. B\ 
increasing their efforts in the charter 
nnirket and holding down their sched- 
uled offerings, many carriers arc mak- 
ing sure their piston aircraft sftits arc 
filled even if thev bring in less revenue 
at the lower rates. 

During what is an interim year 0 )i 
the transatlantic run for most carriers, 
scheduled traffic is expected to increase 
about 18% over last year’s total of 
1.193,000 passengers. During the first 
three months of 1959, this traffic was 
up 19% to 189,600 passcngcra. Sc-ats 
available total was up to 341,300 
scats. 

By way of comparison, the first quar- 
ter 1958 seats available total was up 
23% from first quarter 1957 and traffic 
was up 5%. 

AVith the introduction of the econ- 
omy fare last April, most transatlantic 
carriers geared their summer peak 
schedules for a vast expansion of busi- 
ness. Iliis year’s traffic increase of 23% 
over 1957 met their exix;ctations to 
some degree, but tliey liad acliicved 
the same percentage increase in 1957 
with only 18% more scats instead of 
33%. Tiicrc were 732,000 empty seats 
during 1958; only 428,000 the vear bc- 

TraHic Pottern 

AA’Iiilc there are some important 
exceptions, the pattern appears to be 
to hold the line this summer in scat 
offerings or even in some cases to cut 
back. Lxamplcs: 

• Pan American AVorld Airways, al- 
though it is one of the only tvvo jet 
operators this vear on the .Atlantic and 
is well out in front in jet capacitv, will 
offer fewer peak season seats this vear 
than in 1958. Pan American scheduled 
84 flights in each direction last vear 
during a peak week in June; this vear's 
com|3arablc offering will be 50 flights, 
a frequency tedncfioii of 34. However, 
half the 1959 peak flights will be Boeing 
707-120 jet schedules which will ac- 
count for some 75% of the total ca- 
pacity. Not allowing for extra sections, 
the June peak weekly scats mav total 
about 500 less in each direction tliis 
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vear than last. For the entire peak 
season June through September, Pan 
Amctic.m plans this year to schedule 
81,762 seats in each direction, of which 
56.838 w ill be economy class and 24.924 
will be first and dc luxe. ’lire airline 
estimates its 1959 traffic increase at 
S-10% in the first class category and 
15-20% in economy business. 

• Trans AVorld Airlines will offer about 
41 % fewer scheduled seats during an 
average peak week this year, or a total 
of 5,550 in both directions. 'I’he split 
wiil be 920 first class, 4.430 economv. 
But ’TAVA also will be carrying 90.900 
.Alilitarv Air 'I'ransport Service charter 
passengers across the .Atlantic this year 
under a contract which also involved 
23,964 MATS passengers during the 
last quarter of 1953. 

• Scandinavian .Airlines System will 
schedule three fewer flights out of New 
York during this peak season, and ex- 
pects a capacity reduction of 5-8%. Its 
AVest Coast-Kurope polar route sched- 
ules will remain the same, with slightly 
heavier emphasis on economy class. The 
New York-Europe seats will' split 82% 
economv, 18% first, 

• KLM Royal Dutch Airlines w ill raise 
its trans,itlantic scheduled capacity be- 
tween the U. S. and Europe 8.4% this 
season. The carrier’s scheduled ea- 
pacitv for the whole of 1958 was about 
37%' greater than in 1957. The 1959 
peak wceklv total will be 2,589 scats, 
split economy 2,183. first and de luxe 
404. KLM predicts a 1959 traffic in- 
crease of 20%. 

BOAC's Plans 

On the other bide of the 1959 coin, 
British Overseas .Airvv-avs Cotp,, the 
other jet airline this year, plans to 
(.ffer 32% more peak seats on the At- 
l.mtic. Of the 3. 301-seat castbound peak 
week total this voir. 11% will be of- 
fered in BOAC’s de Havilland Comet 
4 jets. P'orty-tliree eastbouiid flights 
will be scheduled, compared with 39 
last vear during a peak week. Bookings 
already on the list last montli showed a 
22.6% increase over the total at the 
same 1938 time. 

BO.AC also is operating its tuibo- 
|irup Bristol Britannias on the route 
again this year, in first-tourist-cconomv 
or de luxe-tourist-economy configura- 
tions. Its Douglas DC-7C piston flights 
will all be mixed tourist and economv. 
Comets will be used in all-first-class (in- 
cluding de luxe) configuration. BO.AC 
says ih transatlantic passenger traffic 
increased 34% in first quarter 1959 over 
first quarter 1938, 

AA'ith BOAC geared to exploit its 
turbine aircraft to the full, the only 
other transatlantic carrier among the big 


six of traffic volume to increase its 
capacitv greatly is Air France. The 
ITench carrier vvill boost its scats avail- 
able by 18% for a peak week cast- 
hound total of 2,106, of which 1.733 
will be economy. However, last year’s 
total capacity w-as 34% over 1957’s. 

Among the above six airlines, only 
SAS went the whole way and elimi- 
nated the tourist class when the econ- 
omv fare came in last .April. ’Hiis sum- 
mer, however, onlv BO.AC among the 
six will offer tourist scats. 

Other Carriers 

Among the relatively smaller trans- 
atlantic carriers, .Alitalia is an outstand- 
ing exception to the capacity trend 
with plans for an incrc.isc of about 
73%. It predicts a 100% increase over 
the 26,429 passengers carried last year. 

Sabena Belgian AA'orld .Airlines of- 
fered 14,534 scats during an eight- 
week period in June and July last year; 
the comparable total will drop to 12,- 
494 this year. Swissair’s weekly total 
of 12 transatlantic round trips last sum- 
mer will remain the same this year, but 
the airline expects a 20% inaeasc in 
traffic. 

The 33% increase in capacity last 
vear was abetted by the introduction 
of new fleets of larger aircraft and by 
the economy class configurations. After 
the tourist class was introduced in May, 
1932, total capacity that year went up 
24% and the traffic jump was 31%, 
•Another 23% capacity increase in 1953, 
however, brought a traffic rise of only 
17%, as can be seen in the follonvng 
table: 


A'car 

Seats 

%of 

1951 

304,185 

2% 

1952 

623,758 

24% 

1953 

781,737 

25% 

1954 

880,938 

13% 

1955 

1.006.000 

14% 

1956 

1,226,861 

22% 

1957 

1,450,000 

18% 

1958 

1,923,000 

33% 

Year 

Passengers 

%of 

Gain 

1951 

329.656 

6% 

1932 

432.272 

31% 

1953 

306,601 

17% 

1934 

350.000 

8% 

1955 

652,000 

18% 

1956 

785,239 

20% 

1937 

968.151 

23% 

1938 

1,193,000 

23% 


In addition to the 1.193.000 sched- 
uled rassengers carried last year over the 
North .Atlantic, almost another 100.000 
passengers flew in chartered aircraft of 
the scheduled lines. This total was an 
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Over Atlantic 



increase of some 95% over the year be- 
fore, and Ciime in the same year that 
the new and higlilv touted economy 
fate was available. 

During 1959, according to .Aviation 
AA’kkk's survey, the scheduled airlines 
ma\- increase their charter traffic to a 
toftil somewhere acoimd 1 50,000 pls- 
sengers. Among the examples that point 
up this trend: 

• Ait France flew 31 transatlantic 
charters last year, carrying 2,339 pas- 
sengers. '['his year the airline expects 
to handle at least 52 charters. 

• Trans AA'orld Airlines carried 20,911 
charter passengers on the route last year 
in addition to the M.ATS traffic noted 
abinc. Bec.uise of the heavy Al.VI'b 
commitment, TW.A’s charter business 
will be somewhat le.ss this year, but it 
is still expected to total some 18,000 
passengers. 

• Pan American carried 23.378 charter 
passengers last year, and expects a 1956 
increase of up to 10%. 

• Lufthansa German .Airlines flew eight 
charters last year, expects about 25 this 

• SAS carried 1,445 charter passengers 
in 1958, and expects mote than double 
that volume this vear. BO.AC looks 
for a 1 50% increase. Swissair expects 

Not all of the carriers arc happy to 
see the growth of charter business, at 
least during the on season. Some, like 
S.AS, feel that the proper place to han- 
dle this growing market for really cheap 
transatlantic transportation is in the 
cabins of scheduled airliners at lovvcr- 
than-cconumy-farc prices for S|3ccial ex- 
cursion flights'. 

Travel Agents Unhappy 

’Travel agents, who provide the 
great bulk of transatlantic scheduled 
airline ciistoniers, are unhappy with tile 
lestrictinns imposed on them in charter 
transactions, among them being the 
prohibition against selling ground tour 
packages along with charter traiisporta- 

Nevcrthclcss. there is general agree- 
ment tluit charter rates are developing 
a market among jseoplc who vvcmldu't 
go at all if the price vverc even at the 
present economv-fare level. .And the 
scheduled carriers are facing increas- 
niglv stiff competition from supple- 
mental afrlincs flying cluirters on tlie 

Laist year, the Aviation \A |.xi; survey 
indicates, about 50,000 passengers were 
handled bv the-se sii|)plcmcntal carriers. 
The tot-al hi 1959 may reach 70,000. 
Along with the scheduled airlines' 
charter passengers, tliis wimid mean a 
grand total of 220,000 charter-rate com- 


mercial passengers flying tlie .Atlantic 
this year. 

'llie non-schcduled transatlantic op- 
erators this vear are using a variety of 
equipment, incliiding Lockheed 749 
Constellations, Dmiglas DC-4 and 
DC-6 series aircraft, and Boeing Strato- 
ctuisers. 'The Stratocriiisers, flown on 
the route last year by BO.AC on its first 
class Monarch service, will be operated 
this summer by Tr.msiiei-jii Air Lines. 
I he supplemental carrier vvill use four 
Stratocruisets on the .Atlantic with a 
niaxiimim 100-passenger main cabin 
and 12 seats in the lower-deck lounge. 
I'iirc for an SO-passenger amfiguration 
vvill cun about 8285 per passenger round 
trip if all scats arc sold; in the 100- 
passeiigtr cabin, fare will he about 8220. 
'Transocean handled 31 round-trip 
tonimcrcial charters last year, expects 
to more than double tiiat total this year. 

Overseas National .Airways, another 
of the bigger tninsatlantic charter op- 
erators, will operate four DC-6As in 8(1- 
or 97-pa.s,sc!igcr configurations. It han- 
dled about 60 conmietcial louiicl trips 
l.ist vear. e.spects an increase in 1939. 
Among the charter deals tlvcrsens Na- 


tional has sold is a plush flight fur 60 
passengers, who will chatter at the 80- 
p.issenger rate and pay about 8370 e.icli 
for the round-trip trans|jortation and 
8250 fur the ground portion of the 

Flying Tiger Line 

Klving liger Line, active last year 
in the transatlaiitie charter market to 
the extent of about 15,000 poissciigers, 
is pt.ieticallv nut of the business this 
vear. .Among the reasons cited by Fly- 
ing Tiger arc the need for its Lockheed 
104911 Coiistcllatioii equipment on its 
domestic selieduleil cargo sen ices -and 
military chatter contracts, I'hiiig Tiger 
also points out that back leg return 
flights on the .Atlantic ate harder to 
fill this vear because mote MATS busi- 
ness has shifted to an annual contract 
Isisis instead of a inontli-tc-month bid- 
ding situation. 

'I'he travel agents feel they hav e prob- 
lems not onlv with the rules under 
vvliieli charters are supposed to operate, 
hut with how the rules arc enforced. 
’Ilie .American Society of Travel .Agents 
told .Avi.vriON AA’iiK it had received 
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VANGUARD 

On sectors of 900 to 2000 miles, the new 
jet-prop Vickers Vanguard offers seat-mile 
costs under li on an economy-class con- 
figuration (139 seats), From 100 to 900 
miles, costs are below 2^ with the same 
configuration. The curves below, based on 
ATA formula costs, are representative for 
American carriers. 



Airline study shows lowest oper- 
ating costs — The following graph was 
prepared by one of the world’s major air- 
lines. It compares the Vanguard with five 


SEAT-MILE 

Highest profit 


other modem airliners (all with economy 
configurations) and shows the Vanguard by 
far the most economical. 



Low break-even means high 
proW— Because of its low operating costs 
and its large payload capacity. Vanguard 
profit potential is the best ever offered to 
the airline industry. On high-density routes, 
it will be at least 35% higher than that of 
any comparable aircraft. 

The curve in the next graph plots only 
the passenger break-even load factor. 


NCWeST fKOM THE WORLD LSAOeR IH JET-PROP AIRORAPT... 


COSTS UNDER V 

potential in airline history 



Large,well-balanced passenger/ 
freight capacity -In addition to its 
large comfortable passenger capacity, the 
Vanguard offers a further bonus in freight 
capacity. After accommodating all baggage 
for 97 passengers and 400 pounds of mail, 
there is still 906 cubic feet available for 
revenue-earning freight, The Vanguard can 
be operated profitably during off-peak pas- 
senger periods, thus increasing utilization 
and profit potential. 



On some routes. Vanguard Is 
fast as Jets — or faster! 



Tire chart above shows tlie comparative 
block times of the 425-mph Vanguard and 
a 600-mph pine jet. It is well worth noting 
tliat the Vanguard offers all its economic 
advantages with only the slightest sacrifice 
in speed on all stages up to 800 miles. In 
fact, on stages up to 400 miles, the Van- 
guard will most likely be as fast — or faster 
— than a pure jet in high-density, day-by- 
day operations. This is because of the Van- 
guard’s outstanding operational flexibility. 
It can operate on low-level routing and pre- 
sents no problems in meeting ATC ap- 
proach patterns and stacking requirements 
which, in high-traffic areas, could very well 
dissipate the marginal speed advantages 
of pure jets. 

And jet speed is expensive. Hie slight ad- 
vantage of pure jets on shoi t and medium 
ranges is outweighed by the wide dif- 
ference in operating costs: 1^ per seat-mile 
at 200 miles, 0.75f at 600, 0.65<‘ at 1000. 

If you would like detailed Vanguard 
specifications and a complete cost analysis 
based on your operations, contact Christo- 
pher Clarkson, U.S, representative, 10 
Rockefeller Plaza, New York 20, New York. 








Quadradar provides 
rapid accurate altitude of all 
aircraft in terminal area! 

Provides greater safety through rapid coverage of all 
runways from one location 

Gilfillan Quadradar provides rapid, accurate altitude, azimuth 
and range information on any aircraft, up to 50,000 feet. Quadradar 
(>rovides further safety with rapid coverage of all runways from 
one location. 

With Quadradar, pilots are informed of other aircraft in the 
terminal area, reducing collision hazards- .-\ircrafi arc landed from 
either direction of runways without relocating equipment. 

Quadradar provides terminal area surveillance, (iiial approach, 
height-finding and airfield surface information. It is compatible 
with present systems to make for greater safety in final approach, 
air traffic control and high-performance climb-outs. 

GILFILLAN QUADRADAR IS NOW IN OPERATION BY THE U.S. ARMY. USAF, U.S. NAVY. US. MARINE CORPS, ROYAL CANADIAN AF, 
ROYAL DANISH AF, FRENCH AF, ARGENTINE NAVY, GERMAN AF, ITALIAN AF, FINNISH AF, YUGOSLAV AF, ISRAELI AF, IRISH CAA, ROYAL 
AUSTRALIAN AF, FRENCH CAA, AUSTRIAN CAA, BOEING AIRPLANE CO„ AND NORTHWEST AIRLINES. LOCKHEED, DOUGLAS, CONVAIR, 
NORTH AMERICAN AND HUGHES AIRCRAFT COMPANIES HAVE A JOINT OPERATION USING QUADRADAR AT PALMDALE FLIGHT TEST 
CENTER. OTHER INSTALLATIONS INCLUDE MOFFETT NAS, ANO AT THE SOUTH POLE. 



SEVEN GILFILLAN PLANTS IN SOUTHERN 
CALIFORNIA , HEADQUARTERS: 1)15 VENICE 
BOULEVARD, LOS ANGELES, CALIFORNIA 


Piedmont, West Coast Report F-27 
Phase-In Costs Less Than Expeeted 


about 100 complaints during the first 
quarter of 1959 from member agents 
across the country, mostly concerning 
alleged illegal solicitation of cliartcr 
groups or supposed legal ineligibility of 
groups that were chartering airpliiiies. 

ASTA would like to sec scheduled 
fares competitive «-ith charter rates, 
lliis, according to the agents' associa- 
tion. would present the traveling pub- 
lic from "resorting to subterfuge" in 
obtaining Inw-co.st transportation. 

Chatters operate under Cis'il Aero- 
iiauHcs Board rules in the case of tire 
supplemental catticis and Intematiaiial 
Air Transport Assn, rules in the case of 
the scheduled lines. But since CAB 
must approic or disapprove lATA tesn- 
lutioiis, a disagreement o\ct chatter 
conditions has led to a peculiar situa- 
tion tbi.s Slimmer. 

I'hc international association adopted 
its I'carly charter resolution last fall at 
Cannes, but it has vet to be approsed 
by C.AB although it was supposed to 
go into effect -April 1. Mcanlinic C.AB 
has suggested certain resisions to bring 
the I.AT.A titles closet to its o« n charter 
regulations, and has indicated that its 
appruial would be subject to these 
changes. Among the conditions arc rules 
gos'crniiig travel agency partieipatiem. 
more precise definition of charter 
sroims, and a definition of immediate 
fiiniili’ in connection «ith group eligi- 
bility- 

informal Rules 

'lire odd situation now prevailing is 
that charter transactions arc operating, 
as far as lATA is concerned, under no 
formal set of regulations. lA'I’.A is in- 
formally going along with C.AB’s rc- 
quircnicnt.s. 

Traicl agents pirticularh dislike a 
new condition prohibiting the agent 
wito books charter transportation from 
:ilso handling the land tour business of 
tile same group. -\ST.A last inontli 
a.'kcd C.AB to rescind this requirement 
and one deming commissions to an 
agent nlio is a member or has a menibtt 
employe of the chartering organization. 
-SS’i'.S also questioned tire Board’s aii- 
tlioriti ill ''indirectly regulating the 
traic! agent industrv." 

Confusion in the charter operation 
is further compounded by airline differ- 
ences as to the proper relationship of 
charters to scheduled actisity. 

Some carriers go aftei them without 
resenations, while others base basic 
doubts as to their effect on scheduled 
business. 

In am case, the increasingly impor- 
tant market represented by charter pas- 
sengers cuts across scieral issues the car- 
riers face, including the controverss 
oi’Cr fare differentials for different t\pe*s 
of equipment and the disposition of 
used piston and turboprop fleets. 


By Robert ff. Cook 

Wasliingtoii— Phasc-iii of Fairchild 
F-27 turboprop transports by local sen- 
iec carriers mav be coinpictcd at less 
than projected costs, according to an 
analysis of 1958 Ciiil Aeronautics 
Board figures for Piedmont and West 
Coast Airlines. 

Piedmont has reported an ascrage 
F-27 load factor of 65.5% from Novem- 
ber to the end of the rear, as eoinparcd 
with a predicted 51. -42% asciage by 
June 30 and a future 55.24% by 1961. 
Fourth quarter results for tire carrier 
also show direct operating expenses, in- 
cluding flying operations, maintenance 
and depreciation of onK 1,87 cents per 
scat mile as compared to an expected 
2.1 cent prediction (AA\' Nov. 24, p. 
59). 

Deducting a depreciation rate of 54-4 
cents per plane mile. Piedmont records 
show that l'-27 direct costs readied a 
low of 1.52 cents per seat mile, based 
on average asailablc seals of 50.3, as 
compared with 2.07 cents for the Doug- 
las DC-3. 

Bre.ik-e\en load factor, based on 
|)tcsent siibsidi' leicls, was announced 
earlier as 4S.5iS. 

Under a detailed listing of direct 
expenses for the fourth quarter. Pied- 
mont reported a cost of 51.54 cents per 
plane mile for l•'•27 flying operations; 
23 cents for direct maintenance and 
12.70 cent.s for dc|ircciation. During 
the same period, these expenses for 
DC-5 operation amounted to 56.31 
cents; 13.37 cents and 1.65 cents, re- 
spcctis'cly. 

West Coast's Experience 

Since W'est Coast began l'-27 sen ice 
last September, the carrier reported a 
55.4'' load factor on tlie turboprop by 
the end of 1958 with fourth quarter 
results showing direct operating ex- 
]Knses of 2.47 cents pet |ilane mile, 
less depreciation, as compared to 2.69 
cents for the DC-5. The airline's flying 
operations es|)ense for the turboprops 
was listed as 52.67 cents per plane 
mile, along with direct maintenance 
costs of 56,10 aaits and depreekitimi 
of 21.67 cents. 

Comparatise figures for West Coast’s 
DC- 3s were 48.1 f cents, 16,52 and 3.92 

h'igiircs submitted to C.AB by the 
carriers cover six l'-27’s operated by 
\3'est Coast and eight bv Piedmont. 
Wliiie the costs of W'est Coast ate 
generalh- higher than those of Pied- 
mont, both carriers look for future sav- 


ings in engine maintenance with the 
expectation that the I''cdctal Asiatiim 
Agency will lift tlic present overhaul 
ceiling of 700 hr. on tlic Rolls-Rovce 
Dart 6 engines to meet the 2,000 hr. 
cn crhaiil time now enjmed b\’ A'iscoiml 
o^jcrators who utilize tlic same power 

Botii airlines hast also met with CAB 
to discuss changes in C.AB Special Reg- 
ulation 422a which restricts tiic F-27'.s 
gross takeoff weight to a point where 
loads base sometimes been restricted 
at stations where runwar- temperatures 
have reached S7F (AW NIar. 2, p. 5(1). 

Direct Expenses 

Direct aircraft operating expenses in 
dollars per hour for the l'-27 were re- 
ported at S180.5I, including deprecia- 
tion, for Piedmont and SI94.46 for 
West Coast, with flying operations of 
584.57 per hour for Piedmont and 
S92.80 for West Coast. Direct main- 
tenana’ cost per hour was listed iit 
561.69 for Piedmont and 563.50 for 
West Coast. 

Total flying operations co.st, based 
on 209.704 mi. flown during the period 
bv Piedmont and 416,455 bv West 
Coast, was S66.132 and S217;697, rc- 
spcctii eh'. Total direct maintenance ex- 
penses of 548,244 were recorded b\' 
Piedmont, and 5148,978 bv West 
Coast. 

During 1958 Piedmont achieved an 
arerage daily utilization rate of about 
5 hr. for the F-27 for a fleet total of 
782 hr. at an average flight speed of 
202 m|)h, and a fuel consumption of 
345,5 gph. 

In comparison. \\ est Coast’s utilizai- 
tion r.itc on the tmba|)rop was 4 hr., 
33 mill., for a fleet total nf 2,546 
hr. at an average speed of 177 mph. 
and a fuel consmiijitioii of 280.4 gph. 

Since submitting its fmirtli quarter 
reports. Piedmont Tias reported increas- 
ing its F-27 daily utilization rate to 
six hours and West Coast to scsen. 

TWA Completes Firsl 
Reorganization Phase 

New York— Trans World .Airlines has 
ccim|)leted the first phase of its rcorg-ani- 
zation program (.\\\' -April 12. p. 56) 
with the creation of several new offices 
and the realignment of others. Chief 
objectives of the plan are to separate 
polie\- making and planning from day- 
tn-das operation. 

■A new position of svstem genera! 
manager, with rcsponsibilitv for all line 
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AIR^FRANCE 

WORLD’S LARGEST AIRLINE/WORLD'S FIRST INTERNATIONAL AIR SERVICE 


FIRST IN INTERNATIONAL AIR TRAVEL! This year marks Air France’s 40th An- 
niversary as the world’s first international airline. Daring these 40 years, there have been many 
changes in equipment, routes and airline philosophy. But one thing remains constant. Air France 
still follows the great tradition of French leadership in aviation. That's why this year, when 
other airlines are making plans. Air France is making history with the fastest jets in Europe 
and the Middle East. Next year, Air France will cover the world's largest route network 
with one of the largest pure-jet fleets in 



BEA Vanguard to Make First Overseas Flight May 6 

British F,uro 3 >can Vickm Vanguard (left) is tin. first of 20 ordered by the airline. It «iil mukc ib first overseas flight May 6 to 

Hamburg. Gcniiany. First flight »-as April 22. Vickers' first production A’anguard (right) has flown 120 lir, since ib initial flight Jan. 
20, nil average of 1 lir. 20 min. per dav. llie Rolls.Roscc Tyne tiirboprops arc rated at 5.500 chp. each. 


(.peration, will tempomriU' he filled hv 
TWA President Charles S. lliomas. 
Other innovations include creation of 
a department of planning and rcsearcii. 
a department of ctiiiipmcnt retirement 
to market piston aircraft, and u sched- 
uling department. 

New officers of tlie company arc 
tiovd D. Hall, vice presidcnt.flight 
operations; E. Paul Burke, assistant vice 
pmsident and execiitise assistant to the 
general manager; Henry D. I'cllous. 
assistant vice president-schedule pLm- 
ning and market research; .Alfred K. 
Jordan, assistant \icc president-mainte- 


Washington— F.limination of execs, 
sis'c \ ibration in Lockliecd Elcctra (.AA\" 
Feb. 23, p. 37) appears likely as a result 
of manufactiircr’s tests whicii last week 
indicated raising the engine angle of 
.itback as a major fix. 

Changing the engine tliriist line from 
its former position of one degree nose 
dou n. below the fuselage reference line, 
to a tilt-up position of two decrees 
abo'C, lias reduced propeller inflow 
loads fonncrlv transmitted back to tlie 
engine nose gear box. according to tlie 
latest Lockheed enginecting studies. At- 
tendant reduction of the aiiflou- angle 
lowers libration fonncriy encountered 
liy the fuselage at the propeller plane 
and is expected to affect maintenance 
through better parb life cx|3ccbanq’. 

In conjunction with the engine mod- 
ifications, Lockheed also cxpect.s to 
modify the present propeller svnehro- 
phasing on the Flectra h\ changing 
tlie angles of propeller blades to main- 
tain tlic same level of power vvhilc low- 
ering the noise level. 

Although Lockheed s;!)!; these arc 
the major changes needed to solve the 
vibration program, the company is con- 


nance and engineering; John T. I.og.m, 
assistant vice president-scheduling; and 
Russell K. Roiirkc, assistant vice presi- 
dent-ecinipment planning and dcvelop- 

Undcr the realignment of officers. 
Frank E. Busch becomes vice president 
of tlic department of equipment retire- 
ment; Rjv-mond M- Dunn becomes vice 
piesident.technie.il services; 'lliomas K. 
Tiiylor becomes vice prc.sidcnt-AA'asli- 
iiigton vvitli an interim assignment as 
special assistant to tlie president; and 
Robert W. Runimel becomes vice pres- 
ident-planning and research. 


timiiiig its flight test work to detennine 
the need for any further refinements. 
.Actual fliglit test of the modified Elec- 
tra is iioped to be completed in time 
for Lockhet'd to acquire an amended 
approved tvpe certificate bv the end 
of this iiion'tli. 

Company spokesmen estimate tliat 
Elcctras leaving the assciiiblv line in 
niid-Jiily will contain the modifications 
indicated by the vibration tests. <ind 
that a ficiel program of modifying and 
retrofitting planes already delivered will 
be conducted siniultancouslv. Down 
time vv-.is estimated at five day.s pet air- 
craft for the clianges. 

Lockliecd also cmpliasizcd that tlic 
changes will not dclav deliicrics. 


Whitlock Moves 

\Vjvhi.i^tnii-rai)itiil Airlines last 
week announced the appnintnicnt of 
Marvin Whitlock, iorinei vice president 

AA'hitlock is the third American Airlines 
officer to move to Capital in on excc.i- 


Earlier Retirement 
Urjred for Pilots 

Los Angeles— .Age'efficicnev factor 
may force a lower retirement age for 
airline pilots, according to Dr. John 
E. Smith, acting chief air surgeon for 
the Federal .Aviation Ageiicv. 

-At the Aero Medical Assn, conference 
here. Dr. Smith reconinicndcd manda 
torv retirement at age 60 and possible 
earlier, if in the opininn of pbvsicuin.s, 
a |)iIot showed signs of iiertorniance 
deterioration. He estimated tli.it there 
■ire presently 30 |)iIot.s over 60 now- 
flying actively with the airlines and 
seriously questioned tlie abihtv of a man 
in tills age bracket to enpe with newer. 
Iiigli-pcrrormaiice aircraft. 

.Aiiticip.itine bitter opposition from 
the .Air Line Pilots Assn, to an\- regula- 
tion wliicli would force carlv rcfircmeiit. 
Dr. Smith admitted that revoking a 

E ilot’s license, therrhv depriving liiiii of 
is livelihood, is a matter for serious 
concern. However, he .said that FA.A 
could not stand by and permit ALFA 
and the airlines to haggle over human 
lives at the Ixirgaining tabic. Even 
tlioiigh a man of age 60 may be of 
robust health. Dr. Smith added, his 
ability to cope with new aircraft and 
attendant changes in procedure mav lie 
impaired by decreased efficicnev, re- 
sulting in a lovvcring of the agcA'ffici- 
cncy factor. This age problem will in- 
crease since, lie estimated, bv 1970. 
1,300 airline pilots will be ,igc 60 or 

Federal -Aviation Agenev .also expects 
to adopt a "get tough" iiolicv witli 
private and other commercial pilots hv 
increasing phvsical standards. Both 
medical cx.imiiicrs and coqiontinns eni- 
ploving pilots have been apathetic re- 
garding physical standards in the past. 


Electra Vibration Fix Proposed 
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See your travel agent or call TWA 

TWA 

TRAMS WORLD AIRIIMBS 




This is the year to enjoy the richness of Europe 
through the magic of Pan Am Jet Clippers. 


50 


Over 50,000 
transatlantic travelers 
have discovered the secret 
of Jet Clipper magic 


Experienced travelers know what it means 
to be able to fly to Europe in nearly half the 
time with more than lunce the comfort. This 
is the Jet Clippers’ secret for making friends, 
and keeping them. 

Today, flout of 7 transatlantic Jet traveleis 
fly by Jet Clipper*. This overwhelming pref- 
erence says more about the vibration-free 
comfort and amazing speed than could any- 
thing else. Today, the few hours to London, 
Paris and Rome pass like magic minutes. 

It’s no secret that the Jet Clippers offer the 
finest, fastest, most comfortable transatlantic 
jet service at the lowest jet fares. Typical 
that it should be done by Pan American. 





WORLD'S MOST EXPERIENCED AIRLINE 



SHORTLINES 


AIRLINE OBSERVER 

► Look for renewed interest in a turboprop conversion of tire Douglas 
DC-7- Napier Engines, Inc., offieials have discussed sex’eral programs with 
Douglas whieli offer a wide range of conrersion opportunities. Civil Aero- 
nautics Board also is esidcncing interest in conversion plans now in effect 
or under discussion, 

► Pan American NV'orld Airways is revampiug its entire s])ring IrausatLintic 
schedule because nf a tcm|>oran’ restriction iiii|iosed on turbojet O|>eratiotis 
at the London Airport by BritLsb aiilhoiitics (.AW April 27, p. -41). Carrier 
sars it is contacting a total of 1>.000 passengers whose lesers-atioiis will be 
affccled hv the change in schedules wliicli were to have been effective 
April 26. 

► W'atch for West Coast Airlines to order three more I’airchild l''-27 turbo- 
prop transports. Initial t'x|xricncc with the aircraft has demonstrated that 
the I''-27 is quite comixitible with the carrier's route pattern (.AW' .April 20, 


►Official Red Air Force newspaper Sovetskaya Aviatsiya says American 
Boeing 707 and Lockheed Electra transports have “failed to live np to their 
liigh-pressutc publicity buildup.’' Conceding that the 707 and F.lectra arc 
fast and comfortable— “as befits craft designed jjrimarily to cany people with 
fat pocketbooks’’— the Soviet jmblication states that events have dispros’cd 
claims of o]K;iational reliability. 

► Loe.il scnicc airlines' load factors continued to rise during Match. Or ct- 
all load factor for six local senia' airlines climbed 1.82 points (net Matcli, 
1948, witli Bonanza, Lake Central and .Allcghcnv showing flic largest gains. 
Bonanza reached a load factor of 60% for the month, a 9.1?% increase 
over tire same month last ;’car. 

► Allegheny Airlines has leased one Canadair ?‘I0 turbopro]) transport from 
Napier Engines, Inc., for a three months ]>criod beginning Jnly I to be 
used in scheduled 0 |>ctations on its Pittsburgh-Allantic City-Wasliingtgn 
route, Ex]>ericiice with the aircraft during the e\-ahialinn period will deter- 
mine “the size and the timing of any order’’ the carrier may place for 
turbine-powered equipment. Initially, the airline will operate three daily 
round trips with the ?-t0 between Pittsburgh and Atlantic City and one 
daily round tri]) between Atlantic City and VV’asliington. 

► Trans W'orld Airlines reports a 96% load factor on Boeing 707 flights 
operating between San Francisco and New York, Turbojet service, which 
began NIat, 20, will be expanded to include first jet scnice between San 
Francisco and Los Angeles Mav 29. 

► Federal Aviation Agency air carrier inspectors will receive flight and ground 
training on the B<»ing KC-155 turbojet aircraft at the Merced, Calif., -Air 
Force school, Total of 13 inS])cctors, assigned fo certification of airline 
pilots, wiQ take the flight course. 

► Airlines are evaluating a special “emergency announcement tape recorder” 
device for instiillatioii on aircraft. Purpose of the equipment is to provide 
passengers with any announcements of emergencies antomaticallv without 
diverting pilots from Bight duties. For example, a recorded announcement 
instnicting passengers to use oxygen masks would be automatically 
activated by a failure of cabin pressurization during flights at high altitudes. 

► Pan -American World Airways will make a bid to enter turbojet cargo 
operations- The airline is talking with leading U. S. manufacturers on the 
possibility of developing large cargo turbojets of intercontinental range that 
would cut cargo rates in half and permit the trans|>ort of ordinary mail and 
jjarccl post by air. In his re])ort to stockholders. Pan American President 
(aim Trippe said "a fast jet especially designed for cargo, could handle 
five limes as much cargo as )>resciit day jriston engined aircraft.” 


► Eastern Air Lines has completed con- 
struction of a 2,20?,000 g-.il. under- 
ground jet fueling system at Miami In- 
ternational Airport at a cost of SI. 250,- 
000. Tile system will be able to punt|j 
1 1.000 gpni. to the 22 Eastern positions 
at the new terminal buildiitg. As East- 
ern’s fleet of jet aircraft increa.ses, the 
capacity of flic storage area will be 
iirctca.sed to 5,000.000 g.il. 

► Canadian Pacific .Airlines reports a 
net vear-end 1958 loss of S1.9 million, 
compared with a net loss in 1957 of 
Sllj.OOO. A major reason for the in- 
creased loss figure i.s a decrease in sales 
of aircraft, buildings and equipment in 
I9SS, which was down from the 1957 
figure of 81,545.000 to S412.000 for 


► Iberia Air Lines of Spain w ill re- 
open its route back into Mexico during 
Nlay after a five year lapse in scnicc. 
Iberia has reached agreement with 
Mexican authorities to reinst.ltc the 
r(3iite operating from Afadrid to Lisbon. 
Benmida. Havana and Mexico City. 

► Pan American World Airways flew 
its 50,000th flight across the Pacific 
Ocean on April 29, Pan.Am began 
Pacific operations on Nov. 22. 1955. 

► U.AT Frciich Airlines carried 190,- 
000 passengers over 640 million revenue 
passenger miles during 1958. increases 
of 25.2% and 17.3% respectively, .Air 
cargo volume in 1938 was 26,400,000 
Hi., amounting to 92 million ton-miles. 
UAT serves Paris. Nice, Marseilles and 
Bordeaux in France and numerous cities 
and stops in tlic Middle East and 

► Panagra is now offering conabination 
first and tourist class service on all its 
flights between the U. S. and key Suiitli 
American cities. .All of Panagra’s Doug- 
las DC-7 and DC-6B equipment now 
has been fitted out in the dual txmfig- 


► Moscow's proposed new Kiuatii Sta- 
tion post office building will have a 
rooftop heliport for fast niail tran.s- 
portation to and from the citv’s com- 
mercial airports. 

► Lake Central Airlines reports a 30% 
inacase in passenger bairdings during 
tlic first two weeks of .April as com- 
pared with the same period last year. 
The month of March recorded .a 19.4% 
increase over March, 1958, with the 
first quarter, 1959, percentage increase 
np 11.7% over the January, Fcbaiarv, 
March period in 1958. 
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TEXACO SYNTHETIC AIRCRAFT TURBINE OIL 


As the commercial jets streak their vapor trails more and 
more frequently across the sky, you’ll find Texaco up 
there flying with (hem. 

Leading U. S. jet turbine manufacturers* have 
approved Texaco Synthetic Aircraft Turbine Oil 15 or 
EMS— and the airlines know and rely on the famous 
Texaco quality and aviation engineering .service that have 
kept Texaco predominantly the leader in aircraft lubri- 
cation for the past quarter century. 

Every lubricant characteristic essential to jet service 
is amply found in Texaco Synthetic Aircraft Turbine Oil 
—low viscosity at low temperatures, low volatility. g(wd 
oxidation and thermal stability at high temperatures, 
non-corrosiveness to engine metals and excellent gear 
load-carrying ability. Its performance in high speed high 
temperature bearings under severe operating conditions 
has been proved outstanding. 


Call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in all Stales, or write; 

The Texas Company. A viation Sales Departinenl, 1 35 
East 42nd Street, New York 17, N. Y. 

•PRATT & WHITNEV AIRCRAFT JT-3 and JT-4 englnaa used In Boaing 
7Q7s. nOs and Douglaa OC-Bs. SENERAl. ELECTRIC IXI«>S engine used 
In Convair BBOs. ALLISON SOl-D-13 engines used In LocKReed Electras 


TUNE IN... Metropolitan Opeia Radio Broadcasts Saturday Afternoons. CBS 
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LUBRICANTS 
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British Weigh Entering Supersonic Race 


By John Tiinstall 

London— 'I'ht British aircraft iiidiistiy 
must enter the siipetbonic aitliiiet race 
if it is to siirsive, according to opinions 
expressed hv top managoincnt, produc- 
tion and design officials in discussion 
at a conference arranged by tlic Insti- 
tution of Production I'.ngincers at 
Soutlianipton. 

But if it does, the recent tecoinincn- 
dations that the government slioiild 
proceed with two relathcly slow-spced 
supersonic aircraft and not ss ith a Macli 
1 sehicle (AW’ April 20. p- 4s) sscrc 
condemned as ‘‘commercial nonsense" 
bv Peter G. Masefield, managing di- 
rector of Bristol Aircraft Ltd. and 
president elect of the Renal .Aeronau- 
tical Society. 

Tlicrc is a grave danger, he said, 
that to enter this field "too slow or too 
late" could lead to the total loss of the 
money expended. 'Ibis, he said, could 
teach to S420 million each for the devel- 
opment of tss'o tspes of airliner, to the 
certificate of airworthinc.ss stage. .And 
Britain’s sliare of a tohal world require- 
ment of 40 aircraft would not exa'cd 10. 
he estimated. 

Time and time again during the 
discussion and in siihsequent radio in- 
tersiews, Masefield pleaded for a ncss’ 
committee basing unprecedented jinsvci 
and inchiding re|)rcscntativcs from a 
wide field of commerce and the treas- 
urs' to review with tlie utmost urgency 
the entire status of British aeronautics. 

It was an ‘‘incscaixihle fact.” Mase- 
field predicted, that unless a forward 
poliev for British arcoiiaiitics ssns im- 
plemented with adequate gosermnent 
backing forthwith, Britain ssould "fall 
behind forcset” in maintaining her po- 
sition as a world power. "There has 
ncser been such a time of decision," 
he added- 

Industry Collapse Foreseen 

The discussion, which resolved into 
whether Britain could enter this field in 
competition with the United States, 
followed the presentation of three pa- 
pers on the theme “'1110 .Aircraft Indus- 
trv-a National A.sset." Several promi- 
nent industry autlioritics warned that 
unless Britain did commit herself very 
soon to a supersonic airliner project, tlic 
aircraft industry would quickly collapse. 

On the other hand, not all tlic speak- 
ers believed tliat that was Britain's only 
course. It was futile, they said, to meet 
.American competition licad-on in this 
field. 

It was possible that the aircraft tc- 
c|iiircmcnts conld diicrge into two com- 
pletely distinct categories. One would 
operate at high supersonic speeds and 


witli relatiiely liigh aircraft mile costs 
and tlie other witlr low costs, a higher 
ftcqueiici’. and at moderate subsonic 
speeds. It was in this field— medium- 
range sulisonic jet airliners— where the 
United States wa.s not Iicavily engaged, 
tliat perliaps Britain's future lay. 

It.s objective conld tlien be tlic de- 
velopment of the mass market with this 
type of aircraft together with a new 
family of freighter aircraft and helicop- 
ters. I'ares could be slashed to oiic- 
tliird tlicir current value during the 
dcvel()|5inent phase. 

Britain certainly could not tackle 
both categories of aircraft. 

Envisaged was a subsonic Viscount- 
Convair arr.mgcmcnt for which a mar- 
ket worth several hundred millimi 
pounds was forecast. In this categon' 
Bristol is engaged with the Bristol 205 
which has a twin-engine mounting at 
the tail and the dc llavilland DlI-12' 
with a SrOI, device, and probably dc 
llavilland Gnome engines. Held up 
for lack of gmermnent support is the 
Handley Page laminar flow jet airliner, 
which though onlv of 30,000 lb., has 
a mediuni-r.uigc capacity due to its low 
drag characteristic. 

Licensed Production 

.An alternative poliev and one which 
slimild he v igorously pursued, according 
to Peter Masefield, involved Anglo- 
American collalinr.itinii, in the super- 
sonic field. .An acccptalilc arrangement 
might he tlie building of an .American 
design under license, wifli British 



clearly ap|3tcciatcd at the conference, 
turned on whether a manufacturing 
nation such as Britain tvnild remain a 
first-class power without an extaisivc 
aircraft industry. A completely dispro- 
portionate part of the teclinologica! 
advance in all British industries in de- 
sign, production, management and in- 
spection since the war could be at- 
tributed to the aircraft industrv' directly 
or indirectly. 

The col!a|)se of this particular in- 
dustry could devitalize in tlic long 
term the whole of Britain's industrial 
effort. Outside the aircraft industry 
(and excluding the nuclear field) the 
objectives or stimuli for research arc 
not so tangibly or ehamaticnllv dis- 
played, nor so vigorously pursued. 
Often, when research or devclo|)uient 
is not urgent, or is long temi, it doesn’t 
get done at all and sescral speakers 
cited Britain's shipbuilding and civil 
engineering industrie.s among tlrose de- 
clining because of this attitude, 

Tlie target for the aircraft industry 
was tlic supersonic airliner and it 


seemed generally agreed at the confer- 
ence that it was nn|)rofitable, if not 
useless, to engage in advanced aero- 
dynamic research witliont it- Conse- 
quentlv it was feared the industrv 
would soon dissipate its present 
stTcngtli and lose its key personnel if 
it were forced to concentrate in the 
subsonic regime where the problems 
were mostly solvcd- 
Morket Potential 

The confcrtticc was also reminded 
that the United States w-as not likelv 
to assiirc the British aircraft industrv 
that it would remain pennanently dis- 
cirgagcd from the meeliuiii-rangc jet 
airliner because of Britain's predic.i- 
ment. If was. after all. that part of the 
spectrum— possibly tlic onlv part- 
vvlierc real profits would he iii tlie 
future. 'I1ic total world reqiiircmciil 
of supersonic airliners will not exceed 
40. Ma.scficld estimated. 

Furthermore the loss of prestige in- 
curred bv withdraw-al from the super- 
snnic field conld seriously prejudice not 
onlv tlic sale of its snhsmiic aircraft, 
assuming the likelihood of severe coin- 
|3Ctition from Russia and the United 
States, hilt could well reflect unfavor- 
ablv on British cx|)orts in general. 

"The liasic issue— wlicthcr vse like il 
or not—" Masefield said, in his paper 
"llie Industry Point of View," "b 
wlietlier tlie aircraft industry in the 
United Kingdom can a’lnaiii much 
longer in the ‘liig league’ of militiiiy 
and civil aeronautics. Let us be clear 
that the ‘big Imgiic' means expendi- 
tures on liallistic missiles, aiiti-ballistie 
missiles, supersonic transports. VTOI, 
aircraft, perhaps iniclcar [lowcrplantv 
later on and a conqjrehensivc research 

if w-.is siinimarized, he said, by the 
urge to develop two supersonic airliners 
which would cost approximately S420 
million each up to the certificate of 
airwortIiines.s stage. "Can we afford it? 
Can we afford not to do it?” queried 
Masefield. 

lie brnuglit out another serious proli- 
lem affecting aircraft industries on both 
sides of the .Atlantic— “the check in tlie 
ability of airliners to order new aircraft 
at a sedate but continuous pace suffi- 
cient to keep in steady employment 
design teams and |Jtoduction staffs, 
upon wlioni lutore progress nuivl 
depend.” 

Klsewhcrc Masefield showed that bv- 
operating on 10 times the scale of tiu 
British aircraft industry- and beemse 
of its longer production runs. U.S. air- 
craft are even less expensive than Brit 
ish aircraft in spite of .America’s liigh 
labor cost. He gave figures for suh- 
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YOU GET EXTRA CARE ON UNITED AIR LINES 


LARGEST AIRLINE WEATHER CENTER 
CHARTS BEST-WEATHER ROUTES FOR YOU 


"Foi' your extra comfort. United has the 
nation’s largest airline weather center, 
keeping us posted at all times as to whei'e 
the best weather is, "says veteran Captain 
Guy E. Cain. "Besides, radar on every 
plane 'X-rays’ the sky up to 150 miles 
ahead day or night, showing us the 


smoothest path for your on-time ari ival. 
And for the past five yeai's United Air 
Lines has been studying the best high- 
altitude routes for your travel soon on 
Douglas DC -8 Jet Mainliners®.’’ When 
you fly United, the regular fare buys ea;fro 
care in eveiy way.. 





sonic jet aircraft on the order of S40 
|)tr pound Britiili against S4S.40 pet 
pound American. 

"Once supersonic pas.senger flight is 
.idiieved there is no forsecahle end to 
the technical race," Masefield said. 
''The question bears rcpcatiiig-shoiild 
we now decide to engage in this wee? 
If we do, the cost nil! be \cr\- licsvy, 
but it nia\- perhaps demonstrate the 
level of our national technical com- 
petence. If sse do not. "c shall be out 
of this piirticular coinpctitiac field for 
all time." 

'Ilie question could be answered, he 
thought, onlv against the most funda- 
mental and svidespread gnaermnent re- 
aiew of the whole status of British 
aeronautics. 'W’liat i.s required." M.ise- 
field emphasized, "is a new Bnibazon 
Cadman tvpe committee at a high level 
sitting under an unbiiiscd chairman 
who would conamaiid respect on all 
sides. It must number among its mein- 
tsers represenbitives of industrv, of 
commerce, the airlines, the maniif.ic- 
turers. the research establishments, 
economists and the ministries of suppls 
and transport and the treasurs- 

"Onlv from such a study can the 
|)ath ahe.id be determined with force 
and logic. 

"One thing is quite clear. It is use- 
less to tinker with these problems. We 
must get on— in selected .spheres— or we 
must get out. If wc decide to under- 
take specific hisks wc must alloc.ite 
adequate funds and research and manu- 
facturing effort at them. Otbenvisc «e 
must leave them alone. In aeronautics- 
as in anv technical task worth attempt- 


ing— once the sphere is defined it must 
be an all-out-effort-or nothing." 

Masefield listed six points in the gov- 
ernment resolution of Britain’s aircraft 
industrv's predicament: 

• Poliev of a .strong British aircraft in- 
dostrv should be established, with clear 
objectives, within the financial terms 
decided. 

• Defined field of endeavor should be 
set in the aircraft fields of transport, 
general aviation, manned military air- 
craft. guided flight and helicopters. 
Within each categor)' clear- if limited 
-targets should he set in both civil ,ind 
militarv fields. 

• State-sponsored research and develop- 
ment prognims should be planned 
within the specificallv defined areas. 

• Final snpixirt for a scries of major 
projects .should be determined-on the 
principle that what is worth doing at all 
must i)C done adeqvuteh; that research 
without ]jroduction is useless. 

• RdS|>onsibility of the State ainvays 
corporations for initiating the develop- 
ment of British .aircraft to meet their 
future needs should be defined again 
with clarity and supported with money. 

• Poliev of encouraging British aero- 
nautics gcnerallv should lx; established, 
with )Xirtieuiar reference to both the 
independent operators and to general 
aviation, thus leading from the founda- 
tion of a healthv home market to ex- 
|).inding t^pott sales. 

’Ilic effect of future Soviet competi- 
tion and the impact of the Kuropean 
common market on Britain’s aircraft 
indu'trv were among other topics aired 
at the conference. 


■| he conferena n-as assured that 
Soviet aircraft sales were not iifcciv to 
be significant in the W'est. "W'c liave 
learned ourselves," one manufacturer 
mused, "how difficult it is to gel full 
certification for one’s aircraft in other 
kinds." What the Russians might well 
do. said one prominent management 
official, would he to mount some air- 
line opposition with its gLint, long range 
and highiv economic I’li-1 14, and bre-ak 
the l.AT.\ fare structure, ’''lliis would 
be the best thing the USSR has done 
for years." 

Other speakers at the conference 
Ihougiit the development of the com- 
mon market could be "disastrous." 
Britain was losing out fas' in Kuropc. 
Wiirned one manufacturer,, because of ,i 
lack of political awareness, and a failure 
to get in the act. 

BE-4 Load Factor Drops. 
Passenger .Miles Increase 

1-ondon— Rritisli Furopc.m Aitvv-ays 
lias marked up its fiftli consecutive 
profitable year, despite the rcccssioiv in 
air traffic last year, according to prelimi- 

Lord Douglas, BK.A board chairman, 
reported |)assengcr miles flown in- 
cre-ased compared with an aver- 

age increase of in the previous 10 

1 he load factor dropped from 
to 62.5?5. 

•Annual income was aided by I'laster 
liolidav traffic vvliicli set new records, 
topping the previous 1957 high by 
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THE CHALLENGE. Tho changing face of aviation 
demands further development of established poweiplants; 
demands design of new forms of power; (iemanda the risht 
engine at tho riglit time in the right quantity. 
ANSWERED BY A GREAT NEW COMPANY 
Bristol Siddeley Engines Limited allies the minds, skills, 
resources of Bristol Aero-Engines and Armstrong Siddeley 
Motors to form a new giant of immense capahility, hnmedi- 
ately eejuipj^'d for n dominant role in world aviation. 

Already Bristol Siddeley presents agreat range of power- 
plants, extending over the whole field — turbojets, jet -props, 
ramjets, rocket motors, piston engines. All outstanding in 
de.sign and performance, developed and produced by the 
partner companies individually. 

It ha-s factories erjuipped with the most modern mach- 
inery to implement modem production methods, and n 
highly skilled labour force maintained through its own 
advanced apprentice training schools. 
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More important — Bristol Siddeley pos.ses.ses a vast com- 
plex of test plants which can simulate now the extreme 
conditions of flight in the fut ure. 

And beliind all these resources stands the most vital: 
the research, design and development hraisi power that will 
keep Bristol Siddeley ahead in answering the challenge of 
modem aviation. 

Famous Brislol Slddalay Engines: — 

SAi'i'initK- (iirliujcl . . . high subsonic and supersonic speeds 
. . . jKWcr])lant ol' the Javelin all-weather interceptor and tho 
Hajidley Page Victor bomber. 

PHOTCUS — most iKiworful jet-propin airline sendee . - . remark- 
able mcchniiicul excellencs and exceptional reliability ... in 
tho Bristol Britamiia. 

viPEB — turbojet . . . cxceptionnl handling qualities . . . powers 
the Hunting Jet Provost, KAF’s basic jot trainer, and the 
Jindivik pilotless target aircraft. 

URPUEUB — loading lightweight medium-thrust turbojet . . . 



ahvuily siieeifieil in 8 count lies for 14 rlifferent nin*rafl inchid- 
ijig the outstaniliug l,ockh(H*<l -It'tsUir. 

-SI SOLE 3IAMUA - ji'l-ppop , . , sliv.ssoil for nat'ul operations such 
as tlcK'k landing aitd cntHpultiiig . . . insralletl in the Short 

THiin -a full,v <levi't*(ii'fl ramjet engine . . . pouers the Hixstnl/ 
F*‘rranti Bloodiioimd guided misaiU' system. t'h*w«‘nns HrituinV 
mnjop air tiefetUA' MtAqMiii. onU'iAxi by Swr'deii. 
t.AM.MA iiot’KBTMOTOIIS developed uiid prodm ed as the power 
unit of the sticeessful Black Kuighl it'scaivh ixieki't. 

OI-VMPUS — turbojet . . . remarkable for git'al |M>wor at high 
altitude and very low fuel coivsumptiou - . - iiowei'iilanl of tho 
Avio Viilciin boinlx-r. 

noi'Sl.K MAMBA jel-prop . . . \'ii‘t tidily twin-ciigiinal reliability 
for long oversea reconnaissantx? duties . , , |Hiwers tlie Fairey 
CanncL. 


CENTAt'turs ANI> HKitt'VtJCS two I'rulial jiisLoii eiiginra. with 
Hrislol-pioneen'ii slei've-\nlvi*H . . . renowned for their ivli- 
ability and longovf'iimiil life. 

PISI, PI82-- lurboshufls . . , reintirkably conqiact for power 
tIevHopeil . . . PISI designed for helicojjlers, PIS2 fur fixetl- 
W'ing aircraft. 


Bristol 



Siddeley 


BRAIN POWER translated into FLIGHT POWER 
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JT4A-3 commcida] engine on dolly is one of the fint pioducfioD models leedy for delivery 
this uioiitli. Engine tins nhont same outside inc'asnreiiicnts as JT3 G57) but its hub'to*tip 
ratio is smaller and it is more powerful, haiidUng more air. 



FLIGHT TESTING of the JT4 engiiie has been eoiidiicted for the past Id months by Boeing 
in the 367,80 aircraft (above), the original experimental model of the 707, Over -166 
flight hours have been accnmulated. Develo|>incnta! JT4 is mounted in the inboard pod 
(above) whieh is sUghlly larger than the outboard pod which houses a JT3 turbojet. 
Close-up of the JT'4 pod is below, i'utbofan versions of the JT'4 will exhaust fan air well 
forward on the nacelle. Kan air cxlraust will be approximately where forward cowl ends 
in the picture below. 



JT4 Designed 

By f, S. Blitz, Jr. 

East Hartford, Conn,— Pratt & \\'liit- 
ney .Aircraft Diiisiun of UnitOd Air- 
craft Cotp., scheduled to deliver its 
first production JT-i commacial ver- 
sion of tlie military J75 turbojet engine 
sonietime this month, has moved to 
meet an expected growth in the size of 
subsonic jet transports by planning a 
50% growth factor into this basic en- 
gine design during the next few vears. 

I'amily of JT4 engines as laid out by 
Pratt &• W'hitnev includes four ver- 
sions, cuiminating in a 25,000-lb.-thrust 
turbofan. All of tiie advanced engines 
utilize a large percentage of parts from 
the first production model, the JT-t.A-5, 
which has a rating of 15,800 lb. thrust. 
JT4A-9 Delivery 

Second engine rated at 17,500 lb. 
thrust and designated the JTd.A-Q 
sliouM be ai'dilable bv the middle of 
next year. Only parts’ replacement re- 
quired to comert the first Hd model 
to this more powerful sersion are the 
turbine inlet nozzles and the first two 
turbine stages. Thrust improvement will 
be gained primarilv thtougli use of 
more advanced materials in mese parts. 

I'hird engine in the family will be a 
22,500-lb.-thnist turbof.m, the JT-ID-a. 

This engine will utilize the fan section 
from the n'5D-l (lurbofan version of 
the J57 military engine). While the 
JT4 is much mote powerful tlian the 
JT}, it is possible to use the same fan 
section on the front of both engines be- 
cause the inside diameter of the air 
path in their compressor sections is 
about the same. Reduction in cruise spe- 
cific fuel consumption will he about 
8%. using this JT3 fan on the front 
of the IT4. It also will be necessary to 
add a fourth turbine stage to the en- 
gine to provide sufficient power to the 
fan section. 

Last engine in tire familv will be a 
turbofan of 25,000 lb, thrust with the 
fan section designed espeeiallv for the 
I'l’d. This fan section will have a bv- 
nass ratio of about 1.5. indie.itine that 
1.5 times more air passes tlirou^i the 
Ian than through the mam part of the 
engine. Specific fuel consumption witli 
this engine will be reduced bv between 
12 and 15% in comparison with the 
first JT-t production model, the -5. 

Reason tire second tnrbofan version 
of the I'l'-t will have better fuel con- 
sumption lliun the Erst is its higher by- 
pass ratio. The )’l'3 (J57) fan section 
with its smaller outside (liameter pro- 
vides a byp.iss ratio of onlv 0.8 as op- 
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for Growth as Transport Size Increases 

posed to 1.5 for the larger engine, and 
fuel consumption on a turbofan de- 
fends .ilinost directly upon tliis bypass 

W hile the first two engines in the 
J’l 4 familv are in production or well 
along in their development tvcle. the 
seconel two have not yet |)rogressed be- 
yond the pteliminiiry design stage. De- 
tailed design and development of these 
fan engines will not he pursued by the 
companv* unless inilitaiv' interest is 
sliovvn or large airline orders are re- 
in tile majority of cases in the past, 
tlie mo.st a|)pealing enginev commer- 
ciallv were developed bv the .services 
and spent long vears in military use be- 
fore appearing on tlie civil market. This 
pattern lias appe-ak'd to the airlines be- 
cause thev can buy proven engines 
vvliidi are less expensive since a major 
percentage of the dcAelopment costs 
have Ik'Cii amortized during the military 
program. 

None of the engines in the )'l'4 fam- 
ilv have been developed luuler these 
circumstances. U'c |75. military coun- 
terpart of the |T4-s now ready for 
coniincTcia! service, h.is not been in 
use for any extended period in any air- 
craft. Various sersions of the )75 are 
installed in the Martin P('i\l-2. Repnl> 
lie 1-105. and Comair 1''-1U6, none of 
which is liigh-time airer.ift as yet. 

Experience also was gained in tlie 
North -American I•'•I07, Chance Vought 
rSU-v and tlie .\vro Cl''-I()5 before 
thev were terminatetl- 

I’ratt d.' W liitnev followed two main 
courses to coiiipeiisale for its relative 
liick of rnimiiig time and piepire the 
JT4 for exiinmercial sale: 

• Service ex|«!tieiicc vvitli the 10,- 
OOO-lb.-tlmist-pIns [57, which lias sev- 
eral vears of extensive niilitiirv use be- 
hind it. was cranked hninediately into 
the )"5 ,ind ) I 4 programs. 

• .Accelerated tests were run on the en- 
gines bv tlie -Air I dree, Boeing .Airplane 
Co. and Pratt & W'hitnev. 

Aid from J57 

It was possilile to make ra|)id and 
significant use of tlie ) I'? (I5”l experi- 
ence in the J75 program beeaiisc of tlic 
great siinilaritv lietweeu the engines. 

Botli liavc twin spool compressor sec- 
tions; tiles use tlie same materials and 
■>iiieral design techniques; tlieir com- 
pressors hase the same high compression 
t.itio of aisoiit 12 to one in order to 
aehicsc the best possible fuel consump- 
tion in the liigh subsonic spe-cd range, 
and bctli liave approximately the same 


JT4A--3 ISBOOIbs. thrust 



JT4A-9 17,500 lbs. thrust 



JT4D-3.. IurbDfon....22^00lbs thrust 



JT4D-I .. Tu'bofon .25,000 Ibs.lhrust 



PLANNED GROWTH of the l’i'4,A-3 (J7s| euiiniieteial luibujet is sluissii abvive. .All of the 
engines in this family use major jsarts assemblies from the original -3; lliese are shown m 
red. ConvcTshiii to the more |sovvcrful versions of tlie ]T4 nniv tse marte in an overhaul 
fueilitv without rework of the sections in red. Kirsl tnrlsolan. tlie )T4I>.3. vises the forward 
fan section Irom tfvc |T3 (|S7) tinbofun which is now in devciopmeut. I'his engine reduces 
specific fuel coiismiiptiim abimt 8%. Kan section designed s|ieeifiealls (or the |'I4 used in 
the bottom engine w ill reduce fuel eonsmiiptiou I59t os'er the IT4A-3- Bottom two engines 
will not be taken past preliminary dc^ig^ until a cuinmercijl or niilihits reqnitenicnl is 
established. 'Ihc JT4.A-3. the first |iroduetion engine, weighs 5,020 lb. 


AVIATION WEEK, May 4, 1959 



WHY 



More air Treight is carried in the United Stales than in the rest of the world 
combined — so it is no wonder that the U.S. operators are more cost- 
conscious. That is one of the reasons why Riddle Airlines Inc. have placed 
a provisional order for the Armstrong Whitworth 65Q Argosy. This major break-through in the doliar 
market is a tribute to the economics of this new British aircraft — the world's hrst pressurised 
turboprop freightercoach. 

Mr. George L. Giles, President of Riddle Airlines, comments: "Apart from its lower direct operating 
cost, the Argosy will benefit the indirect expenses, due to lower handling costs . . . The AW.650 is 
the first aircraft to be designed and produced with this in view. With minimum reorganisation, the 
Argosy's quick loading and turn-round will save us at least 20 per cent on handling alone ". 

The Armstrong Whitworth Argosy offers cheaper freight rates because: 

1 It is 30 per cent cheaper to operate than Riddle's existing twin-engined freighters. 

S The refined loading systems available with the aircraft, together with a full-width freight door at both ends of 
the fuselage, give rapid tum-round and help to reduce indirect costs to a minimum, 

3 The Arg<^ is extremely simple to service — accessibility has been built in to the design — and it can operate 

** An exWnsive service organisation for many of the components — chosen for proven reliability — already 

S Coast-io-coast operation in the United States is possible within 24 hours, with only one trafiic stop or as 
many as four. 

THE ARGOSY BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 

HAWKER SIDDELEY AVIATION LTD 

Richmond Road, K.ingslon-upon-Thames. Imeriiaiioml Soles Office, Duke's Court, St. James's, London, S.W.i. 




tutbitic inlet tcinpcraturc. Thu |T'-t lias 
it lower hnb-to-tip r.itio and a latgct 
ait capacity, which accounts fur its 
greater ptiwcr. 

Primars ditferenee between the dc- 
stgii of the engines, liowcser, is that tlie 
)"5 iiuist be mote sophisticated to 
aehicse a similar tlmist-to-wcight ratio, 
since it is easier to achieve a liigli 
tlirtisl-to-weight ratio with a small en- 
gine than with a large one. 

Evidence that information lias 
been put to maximum use in the I7> 
J 14 programs is the fact that tlie thnist- 
to-weight ratio of the first I'l'-t engines 
IS about 5.1 at takeoff. This is approxi- 
niatcK the same as the tlmist-to-weight 
ratio of the latest model of the J’l ’• 

In effect, the J7S .and JT4 engines 
were absorbed into and rccciied the 
benefit of the long modification and 
testing program of the J57 and the JTs, 
I'liis modification and testing |)rngram 
is the licart of Pratt &• Whitnev’s phil- 
osophy concerning the dcselopincnt of 

Development Philosophy 

I'irst precept of this philosophy is 
to make the initial experimental engine 
of am’ scries a rather licai i. eonscrvatisc 
engine designed so that tlierc is as little 
dmdit as possible about its functioning. 
Several of these cxpcTiinental engines 
are then constructed and test nm as 
much as facilities will permit. 

It is believed bs Pratt & V5'hitnc>- en- 
gineering that the large number of hours 
and mass of data which can be rapidly 
accumulated on such cx|jerimcntal en- 
gines makes it possible to dcselop a 
good o|>erational engine in the .shortest 
possible time. .Ml major |itnhlcm areas 
are usualb’ pinpointed during this ex- 
tensive prototi’pc testing program, and 
the data collected is used immediately 
to lighten and improsc the design. 

I'or example, the tlirnst-to-wcight 
ratio of the JTT prototype in 19S1 was 
around 2.0. On the first production en- 
gine two scars later it lias been im|)ro\ed 
to about 2.22. Iliis dcsclopnicnt pro- 
gram has been continued without let- 
up. and the tlinist-to-wcight ratio of the 
latest i-ersioii is better flian 3,0. 

Pratt e'k W'liitney management has 
helped make this deselopmciit philoso- 
phi’ effective h\' ptrn iding probahls’ tlic 
largest priutels owned facilities in the 
world tor the experimental testing of 
engines under all o|Jcrating conditions. 
Prtmatilv grouped witliiu the W'illgoos 
I.aibordtory, these facilities represent a 
capital imestment of mote than SlOO 
million. 

'Iho J7vJT4 program also lias had 
tlie benefit of some unusual accelerated 
testing to compeivsate for its limited 
operational militari- use. Pratt & kk’hit- 
uev has taken one /T4 engine through 
tlirco consecutive l.OOO-lit. tests and 
has just begun a fourth series. Each of 


these l,00(l-lir. tests is conducted to aji- 
pro.xiniate airline opeiiitiun with periods 
of taxi, takeoff, climb, cruise, let-down 
power, etc., corresponding to trips of 
from three to seven liours. 'I lie engine 
has been torn down, inspected and 
given a major overhaul after each 1,000 
!ir. ut running. 

No major trouble has developed, even 
in the first of these I.OOO-lir. tests. 

Ihc .\ir Force also has built up time 
on the 175 by flying it in a modified 
Boeing B-52 with )75s in the outboard 
pods replacing the two J57s. 

Boeing l)cgan flight testing the J T4 
in December, 1957, bv installing one in 
a pod of the original experimental 707- 


Foiir hundred and sixty-six hours have 
liecii logged bv this aircraft since it lx: 
gan flying with the J'l 4. 

Major difference lictvvcen the JT3 
and J'1'4 designs is in the first four 
compre.ssor stages. Hie rotating blades 
in these stages had to lie longer on the 
JT4 tliaii on the JTs, vet their weight 
could not be greater if the prescribed 
tlirust-to-weight ratio was to be nict. 
To solve this prolilcm, Pratt & Wliil- 
ney used a single pin to liold tlie 
blades rather tlian the mote custoinan 
fir tree attachments on the J'l ’. I lie 
blades were made of titanium so that 
tlicir base Could he narrow and the 
pins would provide an adequate at- 



Stranger on a Strange Stand 

The Place: The new Airwork-Miami Accessory Shop. 

The Strange Looking Devices in the Foreground: The pump and fuel 
control that make up a Jet engine’s fuel control system. 

With this, a leading piston engine overhaul agency enters the jet age 
... by overhauling the most complicated unit in the jet engine system. 
In the proce.ss, Airwork will set new performance standards, too. For 
example, the flow meters on Airwork Test Benches are four times more 
accurate than those used in current stands. And Airwork stands are 
so made that they can accurately simulate the operating conditions of 
any of the test stand systems now in use by accessory and engine 
manufacturers. This makes it possible to check any of today’s perform- 
ance standards on one stand! 

You may not be flying Jets for several years. But, when you do, Airwork 
will be ready with the skills, the equipment, and the industry leading 
standards they have already established for piston engines. Quality in 
jet accessory overhaul will be ready for you — when you are ready for jets. 
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NOW 
20 YEARS 
of profitable life 
AHEAD 



FOR THE CONVAIR 


Jet-prop power turns the Convair into a profit-producing Jet 
Age aircraft . . . the Canadair/Convair 540 . . . with a long and 
profitable service life. You can have a jet-prop Canadair/ 
Convair 540 in one of two versions: 

VERSION A . . . Canadair, Ltd. ... a subsidiary of General 
Dynamics Corporation . . . offers you a new production line 
aircraft powered by Napier Engines. 

Or, VERSION B . . . Canadair will replace the piston engines of 
your present Convair 340/440 with Napier engines. 

Either uxiy, the economy and performance are identical. 

And, the .smooth new Napier Eland 3600 HP jet-prop engine: 
• holds first FAA certification for jet-prop conversion of Con- 
vairs • makes possible direct operating costs as low as 1.1c per 
seat mile • reduces climbing time to 20,000 ft. by 56%— and 
increases cruising speed as much as 64 mpli • triples range with 
maximum payload • lowers break-even load factor as much as 
7 percentage points • and increases airu-a.'; levenues through 
passenger enthusiasm for smooth, swift jet-prop air travel • For 
more complete technical data, write today to: Napier Engines, 
Inc., 909 Dupont Circle Building, Washington 6, D.C, 



Pratt & Whitney J75 and JT4 Specifications 

First dcbiiicd specifications of military and civil versions of I’latt & Whitney Aircraft |75 secies tnibojet, recently cleared by 
Depactinciil of Defense, show current inilitarv versions with power lah'.igs from 15,800 lb. thrmt to 26.500 lb, tlimsi (with 
aftcrbiirning and water infection) and civil models ranging from 15.800 lb. thrust to 16,800 lb. tlmist. 



faclmicnt. Tlic.se four stages of loose 
piii-jointrd coin|)tcssor blades giie the 
) T4 A distinct clattering noise as the 
engine is shut down. 

.\itlincs are’ licing gi'cii a choice of 
two engines in each of tlie four tluust 
ratings in flic JT-4 taniily. One of the 
engines in each class is made priniiirily 
of steel: the other use’s more tif.iniuin, 
■|1ic steel engine is heasier, but its ini- 

Thc I'I'4A-T the fir.st production en- 
gine. weighs 5,020 lb., and the onlv ti- 
tanium used in it is in tlie first four loss- 
eonipre.ssor stages. I'he titanium en- 
gine— the JT4A-5— being offered witli 
this same tlirust rating uses titanium 
throughout the low-pressure rotor For 
blades and disks and in the first three 
liigli-jircssure compressor stages. This 
engine weighs 4.815 lb. 

weight b\- using a titanium case for 
the lo'v-pre’S.sure rotor on tlieir I75s. 

The tsvo forward fan sersions of tlie 
1 1'4 follon- the genenil ))!an for build- 
ing bsp-ass turbojets that I’nitt & W'hit- 
nes' lias followed. Bs|)ass air is taken 
in at the very front of these engines 
and passed through two nr three rntat- 
iiiB compressor stages. The ait is then 
exhausted ssell fonsard on the nacelle 
and travels aft to mix svith the higher 
sclocih’ ga.s stream exiting from the 
main p.art of tlie engine. Pratt &• Whit- 
ne\ tests har e shown that this metliod 
of exhausting the bvfxiss air docs not 
increase nacelle drag and that the pro- 
pulsive efficiency of the engine is in- 
creased as much as if the bspass and 
main air were mixed intemallv. 

The scr\’ long compressor blades re- 
cfiiircd 1)}' this type of fan engine arc 
primarily' the result of Pratt &• Whit- 
ney's dcs’clopnicnt of J91 imcicsir turbo- 
jet. Tlicsc \en long blades are .sup- 
jjorted bs a slirouti located at a)S|)roxi- 
matcly the mid point of their .span. 



CUTAWAY MODEL of the ffd is used fnr demonstration and instruction. 
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NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards, 
The Koppers Portable Run-Up Silencer reduces 
noise by 2f to 30 decibels— lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity, The 
unit is light in weight and completely portable 
—no direa attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today, KOPPERS COMPANY, INC., Sound 
Control Department, iioi Scon Street, Balti- 
more 3, Maryland. 



SOUND CONTROL 

Engineeretf Products Sold with Service 


Sikorsky Envisions Snpersonic Airliner 


Stratford, Conn.— Razot-cclgc-thin air- 
foils or «cdgc-slia|)ctl airfoils may he 
milv the second best nav to fly efii- 
ciciitlv over the entire speed laiigc from 
ciiincntioii.il takeoff and landing 
tliruugh Macli Z-t as in tlie cise of a 
'upct'Oiiic ti.msport. a report by Si- 
korsky .'\ircraft engineers suggests. 

,\ supersonic transport conceived by 
Michael Is. Gltilnireff. Sikorskv engi- 
neering manager, ilki.strates this ap- 

• '' ing is iiKKleralelv lliiek. about fi% 
in relation to chord. Because of the 
Imig tluird. howeser, this makes fur a 
thick Sling in pr.ictieal fact and adsan- 
t.ige is taken of this for fnel stotage. 

• Leading edge is come.';, designed for 
clliptic,il lift distribution. 

• As(icct ratio is 1.27 svliich is held to 
he superior in tlic ret|iiired highls ssvept 
delta range of I to 1 .3 in stalsility char- 
acteristics at all spee-ds and relatisely 
unsusceptible to drag rise in the tran- 

• Rounded leading edge prosides for 
iiiaxinium heat dissipation and ptosides 
high lift cocfiieients at loss- speeds. 

•Mthough not indicated on the tliree- 
siesv, the scrtical fin ssonld probably 
he redesigned so tliat its inaxinuun area 
ssonld be on the underside of the ssing. 
not on top. Because delta ss ings at loss- 
speeds produce lift due to immense 
tip vortices, the aircraft uoiild lx; con- 
sidcrabls- mote stable ssitli the fin te-- 
mosed from the area of the sortex. 

Ilic design is based on the use of 
four ads-anced version Pratt & \Vliitney 
|iS-C turbojets in the 30.000 lb. thrust 
class and capable of dcliscriug high 
thrust at Mach 2.3 at altitudes on the 
order of 30.000 ft. Cross sst-ight is ap- 
proximately 300.000 ll).-ah(iot tlie 
same as the long range DongUis DC-8 
or the Boeing 707-320, and the pavload 
of -10.000 Ih. is in the same general 
class ssitli these aircraft. 

Range is computed at 3,000 nii. ss itli 
it.scncs at Macli 2-3. based on a fuel 
sseight of 150,000 lb. and a structural 
sveight of 110.000 1b. 

Sikorsky, at least at tlic nioineiit. has 
no intention to biiiUI such a transport. 
Ilosscs-er. the design has been slioss-n 
to Pan .Ameticiin U'orld .\irssays. Si- 
kotsks ssould like to sec fliesc ideas 
deselojxid bv others, partieiilarly a Uigli- 
trimmcd-lift desicc sshicli Silinrsks- is 
ssmd tunnel testing. 

One direction these studies may he 
taking is indicated by a design for an 
.itlsanced high speed single rotor single 
blade s-chicic Sikorsky shossed in an ex- 
hibit to United .Aircraft Cotp. stock- 
holders at the amnial niecfiiig. 'llus 
vehicle, designated tlic S-37. uses the 
same comex wing |)lanform ivith the 


fin mounted on the underside- The 
tr.insport C(mce|)t. u'hicli envisage- 
a fonii nf doiibk-biibblc constmebon 

cabin, has a ninnher of other design 
features: 

• I'useiagc fcillosss the area rule, utiliz- 
ing the natural tajicr nf the fuselage in 
relation to the aft placement of the 
delta wing to obtain the proixr cross 

• Retractahle canard .surfaces are used 
with the leading edge higli lift dciice 
for high trimmed lift cneRieieiit at loss' 
speeds. 

• Retractable fins mi tiic wing under- 
side are raised at high speed, extend 
at losv speeds for roll damping. Due to 
tlie high swecpiwck. tlie planhiriii itself 
shms.s practicnlly neutral stability with- 
out any fins at low lift cocfBcieiits as 
«-<)iild be found at higli speeds. 

• Elevons arc outboard of the wing 
semispan for niiininum low speed con- 
trol interference The cimttol surfaces 
are hinged along a line perpendieul.ir to 
the wing s-ortia-s r.ither th.m arbitrarily 
perpendicular to the wing eliortl. 

'Ilie Sikorsky report on the com-cx 
"ing. or referred to in some \-ariations 
as the heart wing or planfonn wing, 
cjncstioiis half a dozen assumptions on 
delta wings. One is that the delta 
must base the planfonn on an equi- 
lateral triangle, with 60 deg. swe-ep 
and an antoniatic as]x:et ratio of 2.31 
uith telativelv low pitching stability at 


low lift coefficients. Aiiotlicr is that the 
delta should base the same thickness 
and leading edge configuration that 
straight wings base and that the section 
is ruiistani with span. 

'1 he rc|mrt ein|)liasized that tlie flow 
oil a delta is ptimarils three diincii- 
sioiial, not two, and that aspect ratio is 
critical throngliont the s|ieed range 
from 101) to 2.030 iiiph, .\t Imv speeds 
and high angles of attack, the immense 
tiji ifirtices sweep tlie whole upper sur- 
face of the sving. Strength of tliese is 
described as so great that tiie airfloiv 
over tlie entire wing, not just in bound- 
ary layer but in dejith, fnllows tlie path 
of the 'ortex flow, eiiergi/ing the scloci- 
tics oser the top portion nf the wing. 
I’iicse lortiees must Ik pro)Krlv spaced 
for maximimi effect as well as lift 'dr.ig 
considerations: thus the emphasis on 
the 1.27 aspect ratio. 

At high .speeds three-dimensioiul flow 
is not easily visualized, but it is kinmn 
that as lung as the le;tdiiig edge is f.n 
ennitgli behind the s!iockwiu-e, snhsonic 
flow niiglit Ik generated and thus aspect 
ratio is detenniiied np to Macli 2-3 bv 
this required sweep of tlic leading edge. 

Though it would seem different as- 
pect ratios would lie needed to lie>t 
meet conditions at each end of the 
sjK'cd .scale, the report said that in the 
1 to 1-3 range tlie optininiii is reached 
.it 1.27. wliich is also the aspect r.itiu 
nf a circular disk. 

In the low speed range, a inaximnni 
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Introducing Wyandotte’s new 

BUZZ 

MODERN PAINT REMOVER 


BUZZ IS VERSATILE! Apply it by spray, brusli, r>r flow-on 

method. Buzz removes paint and exhaust stains From .all aircraft 
metals. Also ideal for ground support equipment (rumps, trucks, 
etc.) . 

BUZZ IS APPROVED! Meets all requirements and has 
received Air Force approval usidcr .MlL-R-35i;i4 (US.^P'). De- 
signed especially for the new Air Force paints. 

BUZZ IS SAFE! Non-flammable. Non-corrosive. It is based 
on one of the safest of all chlorinated cleaners — methylene chloride. 

BUZZ IS VISCOUS ! Adheres to vertical and overhi'iid sur- 
faces. Yet Buzz can be easily removed by rinsing with water. 

BUZZ "STAYS WET”! Contains evaporation retarders for 
longer action. And Buzz contains no abrasive materials or inert fillers. 
For more details about Buzz — or information on Wyandotte’s 
other aircraft-cleaning products — call your Wyandotte representa- 
tive today. Or mail coupon below. W j/andotte Chemicals Corpora- 
lion, Wyandotte, Michigan. AUo Los Nietos, Calijornia. Offices 
ill principal cities. 


T6 CHEMICAIS J- b. ford division 

Spec/olists in A/reroff-Cleoning Products 


Wyandotte Chemicals Corporation, Dept. 3120, Wyandotte, Mich. 



lift C(X:tficicnt is found litre as well as 
a stable pitching iminicnt curse witli 
no rcr crsiils with angle of attack. Stall 
is very gradual. I'urthcrmorc, the re- 
port says, the slope of the lift Curve 
at low angles has a characteristic dip 
which would allow for high speed 
flight in niugh air. Tins is because the 
change of lift coefficient witli angle of 
attack is considcrabh less than for a 
higher aspect ratio wing. 

Based on tests b\ tlie National Aero- 
nautics and Space .Administration and 
the Royal Aircraft Establishment, tlie 
report noted that: 

• Induced drag (drag due to lift) can 
be reduced — at lo«’ lift coefficients 
around 0.2 as much as 50%— in a wing 
designed for constant coefficient of lift 
as against a twisted wing liaving a 
.straight leading edge. 

• W^ve drag at Mach 1 is approxi- 
mately 25% less than the cquisalent 
delta with a .straight leading ed^. 

• Adding area rule to these, transonic 
drag rise is reduced to a small amount. 

Lower Drag 

The Sikorsky report adds further that 
comparing a 1.27 .aspect r.itio della 
wing «'itli subsonic airfoil against a 
delta with 60 deg. sweep and wedge 
airfoil, the subsonic wing has 50% 
lower drag, its lift/drag ratio is 50-40% 
better and the pitching moment is on 
the order of 5% of the pitching mo- 
ment of the higher aspect r.itio delta. 
Thus the drag or power required for 
trim for level flight for the low aspect 
ratio wing is negligible up to Mach 2.4. 

ITiese figures arc called consenativc, 
since the report contends that wing 
drag of a properly designed low aspect 
ratio delta is perhaps half that of a 
straight wing of the same area. Thus, 
it says, a subsonic airfoil may he made 
to operate more efficiently at supersonic 
speeds than a supersonic airfoil. 

'ITic report suggests that further im- 
provement iniglit be possible. Since 
the low aspect ratio delta has a very 
rapid reduction of chord with span, an 
imerse thickness ratio— decreasing the 
percentage thickness of the toot chord 
in comparison with tip chord percent- 
age thicknesses— might add benefits- 
Landing Speeds 

Tests of models with a convex delta 
and using the special high lift dcsicc 
hast: indicated sufficient stabilitv and 
lift generation to make possible landing 
.speed.? of perhaps 100 fct. for the super- 
sonic transport design. This might 
eliminate one potential problem of tlic 
supersonic transport in that todav’s air- 
ports could not cope with it. 

Ghihareff is the designer of the Sikor- 
skv living boats that began transoccan 
scnicc in the ]920s-the S-40, S-42 and 
S-44, 
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the optimum jet flight path 
quickly. . . accurately 
with your 



fits "instantaneous” analog computation to your present flight-planning techniques 
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SAAB S29C photo-iecoonaissance aiiciad flic 


Stvedisli Air Defense, Part II 

Sweden Tests Cold Weather Operation at 


By David A. Anderton 

Air Base F21, Sweden— This sub-Arc- 
tic base is a strong bastion, designed to 
defend nortliern Sweden and uninten- 
tionallv protecting NATO's northan 
flank. 

Its geographic position near Lulca 
makes it the natural center for a com- 
plex of military bases aimed at stopping 
air or ground dri\cs against the rich 
natural resources and herny industries 
of northern Sweden. 

Although not a NATO country, neu- 
tral Sweden stands geographically in 
the wav of anv Russian drive against 
the northern N.ATO countries of Den- 
mark and Norwav. The only way there 
is, is through or o\ et Sweden, and the 
Swedes base served notice that they 
know it and that they would fight. 'Hie 
fight would start from here. 

I'’21 is both a unit and an air base 
designation. It is headquarters for 
Eskadet 4 {4th Group) wliicli includes 
the 21st Air Base Wing (Kungl. Norr- 
bottens EUgbaskar). 11th Reconnais- 
sance Wing, and 4th and 15th Day 
Fighter Wing. Base commander atF21, 
Col. B. Bellander, is also deputy chief 
of Eskader 4. 

As the farthest-north permanent base 
in Sweden, F21 is a center of winter 
cold-weather operational experience. 
This experience is passed along to the 
other units of the Royal Swedish Air 
Force in two ways; 

• By the winter test establishment. 


which puts new aircraft and equipment 
tlirorigh their technical and operational 
paces in cold weather and feeds this 
information back to designers, pilots 
and ground crews. 

• By stationing other sc[uadrons here 
on temporary duts- for a month at a 
time during tlic vear to absorb a re- 
frcslier course in Arctic oijerations, 

•As ii winter base, F21 is typical of 
the North. From October through 
May. hcasy snowfalls blanket the area 
witli tt\o or three feet of snow per 
storm. Continuous snow-clearing is the 
rule, and plows and blowers work 
around the clock. 

Long Arctic Night 
F21 has other advantage’s fliat make 
it an unusual operational training sta- 
tion. During the “long night" of the 
Arctic winters, the sun rises sometime 
around 11 a.m. and sets sometime after 
2 p.ni. The rest of the day is dark, and 
squadrons go on night-flying missions 
during what would otherwise be day- 
light hours. 'I’his is one of the few 
bases where a pilot can get up at a 
respectable hour in the morning, base 
a leisurclv breakfast and then complete 
a night-flying exercise before lurrch. 

Lulea stands on sandy soil at the top 
of the Bothnian Gulf between Sweden 
and Finland, and the winds roar up the 
gulf carrying bad weather. At one time 
they carried along a complete sand- 
storm. and F2! is the farthest-north 
and onlv RSAF base to have suScred 


through one of the hazards of equa- 
torial desert operations (AW Mar. 9. 
p. 507). 

Work of the winter test unit is 
phased in early in the development pro- 
gram of any new airplane or piece of 
equipment. Preproduction planes fresh 
from early positions on the tine at Saab 
.Aircraft Co. arc floun north for their 
first baptism of the snow in which thev 
will spend a large par" of their useful 
life. 

Here the planes are flonn hard by 
experienced test pilots in what would 
correspond to operational siiitabilitv 
trials rn the US.AF. Planes are flown in 
the patterns of operationai sorties, on 
standard miwion profiles to determine 
their toughness in a wintertime of sim- 
ulated wartime. 

Weapons arc fired, communications 
and navigation gear checked, equipment 
inspected foi any of the fiavss that could 
cause trouble in cold-weather opera- 
tions. Planes are cold-soaked, left out 
in the line in sub-zero ucatha. and 
then fired up and floun. .A few weeks 
of this quickly shows whether or not 
the plane will ever take the rigors of 
the frozen north. 

Tliis program continues tlirongh the 
useful life of the airplane. At the time of 
Aviation Week’s visit, the latest modi- 
fication of the Saab Draken— area-ruled 
and with a whacking big afterburner— 
was going through another routine series 
of checks. It has been through the .Arc- 
tic mill before in prototvpc form, bul 
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Northern Base 


there had been enough changes made 
in equipment and the airplane itself to 
warrant another goaround. Said the 
pilot, just before taking off. "No trou- 
ble. This is a fine air])lane.'’ and then 
a hydraulic firsc failed in the system 
and delayed his takeolf. It always hap- 
pens when there are sistors. 

Operatit)nal actisity at F2I centers 
on the mission of the unit, which is 
photo-reconnaissance. Equipment is 
Saab S29C Flying Bartels, a modifica- 
tion of the standard interceptor now op- 
erational with tlic RSAF. The S29C 


carries as many as six different camera 
installations and has modernized avi- 
onic equipment for better navigation. 

It is a subsonic airplane, in fact the 
first sweptwing fighter to go into pro- 
duction in Europe, so it's getting a little 
old for tlie job. Its replacement is the 
Saab S52C, a pboto-reeuimaissance 
modification of tlic .A52 lamseii attack 
aircraft, now being dclisercd to the 
Royal Swedisli Air Force. 

Normal e.iincr.i in.stallatroiis include 
a pair of vertical mapping c.mieras, a 
|iair of oblique .sitrscr' cameras moiiiitcd 
one on each side, and a jiair of losv- 
altitucle cameras, with 10-in. and 56-in. 
lenses for ground-liugging work. 

During our \isit, two pilot officers 
were briefed on a routine plioto-rccon- 
naissanee mission to demonstrate the 


hpc of work done and their effective- 
ness ill doing it- Briefings were in Eng- 

ITic vveatlier was not kind- A sec- 
ondary cold front iras moving eastward 
at about 52 kt., earning snow sliowers 
witli it. Low altitude wind w-.is north- 
west and strong and there was a lie.ivv 
turbulenco liclow 5.2S0 ft. Upper-alti- 
tude winds were southwest, with jet 
Stream speeds up to -SO kt. Contrails be- 
gan at 26.200 ft- U'eathcr at l•'21 was 
clouds with 1,970 ft. base, visibilitv 1.9 
to 5.r mi- 

Oiie set of runw'.n liglifs was not op- 
erational. but otherwise the standard 
radio and navigation aids were in order. 
Tliis w-as the environment- 

First mission w-as a single-plane low- 
level photography job on ii reported 
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C'AS/£- H/STOR/ES 


/nstrument Ba// Beor/ngs He/p 
M/ss//es A/ong A Br/g/if Paf/i OfPrec/s/on/ 


CUSTOMER PROBLEM; 

Missile guidance system manufacturers require 
a dependable source for super precise instru- 
ment ball bearing. When used in spin axis and 
zimbal applications, for example, these ball 
bearings help restrict vitally important drift, 
throu|n extremely close tolerances and high 
precision uniformity. 

SOLUTION: 

New Departure research, development and 
production facilities were applied to solving 
the vital problem. Visual evidence of New 
Departure's success is the bright path of pre- 
cision written across the skies by Sperry, 


Achiever and other guidance systems used in 
many of the most advanced missiles and space 
craft. In the case of Sperry’s gyrosyn ^d- 
ance system, for example, New Departure 
instrument ball bearings are credited with a 
remarkable 1200% gain in gyro accuracy. 
Proof enough that New Departure has the 
know-how and facilities to solve tomorrow’s 
instrument/miniature ball bearing design prob- 
lems in missile and space exploration. 

What's more, these New Departure facilities 
are available for your design development right 
now! Call or write Department G-5. 
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FILM is taken from cassettes in portable 
daikcovni on HIglit line, packed in contaiii- 
CTS. amt delivered to the ptioto* laboratory 
by motorcycle courier. Note ski-skid ar- 
raii|ement on motorcycle for winter opera- 


''cncniy" radar station, actualh' one of 
tltc Swedish radio transmitters in a 
tough location to spot. 'Ilic pilot was 
told to make his run in as low' as pos- 
sible, to go over the target at low alti- 
tude and return over a check point idcii- 
tiSed by grid coordinates. Takeoff time 
was 1000 hr., estimated time of arri'al 
was 1045 hr. llis airaaft was Red 
Charlie, said the briefing officer, revert- 
ing to the old phonetic alpliabct, and 


cameras were to be fitted for low alti- 

'Ilic second pilot w-as asked to deter- 
mine if there were “cnems" aircraft at 
a grid point and if so, what fspe. The 
target in reality was one of the satellite 
bases of I'’21 . The run-in was to be at 
minimum altitude to a check point, 
followed by an accelerated fast climb 
oscr the target. I’hotos were to be taken 
w ith s'crtical camcras. 

Alternate Mission 

If the weather was impossible and 
the pilot could not make a higb-lcsel 
run, he was to make a low-altitude dash 
and use his nose cameras. .Mtitude 
ehoia- depended on the weather. The 
return flight was to be over a clicck 
point and at minimum altitude. Take- 
off and landing times were tlic same as 
for the first mission, and the aircraft 
was Red Bravo- 

Bofb planes scrambled together on 
time and wc waited for tlicir arrival. 
Estimated times of arrival were good, 
and both planes were in the jiattcrn on 
time. Tlicv liad hardlv stopped taxiing 
before the ground crews were unbutton- 
ing the camera hatches and hauling out 
the film cassettes- Planes were met bv ;r 
mobile dark room, where a technician 
transferred the exposed film to special 
containers, and where he would reload 



PILOT completes slnitdown while rolls uf 
film arc being removed after mission. 

the cassettes during maximum effort 

The containers were taken bv motor- 
cycle from tlic line to the photo labora- 
tories and the pilots went tor debriefing 



/ New "Wings” for North Central! 


Speed and extra comfort on the new... 

luxurious Super NorthUner i\\gh\s 


Swift, smootli. radar-equipped Convair Super- 
Northliners joined the Northiincr fleet in daily 
service between key North Central route cities 
on April 26 . the latest advance in the con- 

tinuing progress of North Central — America’s 
leading local airline — first in its class itt 


passengers, air mail and air express. 

Progressive route expansions have extended 
North Central's system to approximately 5000 
route miles — with fast, frequent, dependable 
service to 65 key cities, and their hundreds of 
adjacent communities in a nine state area. 


NORTH CENTRAL AIRLINES 

65 key cities in 9 slates: Minne.ola • Michigan • South Dakota 
a . Nebraska . Wisconsin . Illinois • North Dakota • Indiana 
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New from Honeywell: 

a high-performance 
miniature gyro with input 
freedom of -BO degrees 


Advanced design of the Wide-Angle MIG 
allows you to program missile flight while 
cutting size and weight of missile guidance 
system by more than 50 per cent. 


H oneywell’s leadership in gyro design is proved 
again. The new Wide-Angle MIG is a minia- 
ture integrating gyro with such a wide range of 
input angular freedom that it can be moved about 
its input axis up to ±60 degrees without loss of 
space orientation. 

At the same time this new gyro retains all the 
accuracy and extremely high performance charac- 
teristics of Honeywell’s famous MIG family. 

A floated gyro, the Wide-Angle MIG employs a 
damping technique that represents a distinct ad- 
vance in the state of the an. It’s the perfeaion of 
this technique that makes possible a gyro combin- 
ing great input freedom with high accuracy. 

Honeywell’s Wide-Angle MIG offers advantages 
across many applications, 

It is the most accurate miniature floated gyro 
available for radar systems that warn of distant 
ballistic missiles. Locked into the radar, it is capable 
of measuring a rate of movement as low as lO"* 
radians per second— far superior to the rare gyros 


which are normally used in such applications. 

In fact, the new gyro provides unusual benefits 
in any application that requires small size and 
weight, high accuracy and great input freedom. 
Ic is designed foe both analog and digital rebalance 
systems and has other features which include 
increased torquing rates (to 80,000® per hour) and 
tolerance of ambient temperatures to 500®. 

For complete information on Honeywell's new 
Wide-Angle Miniature Integrating Gyros, call or 
write Honeywell Aero, 2600 Ridgway Road. Min- 
neapolis 13, Minnesota. 


WIDE-ANGLE MICS BY HONEYWELL 
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Wide-Angle MIG illustrated occupies less than eight cubic 
inches, weighs less than one pound. It's part of Honeywell's 
complete line of 24 floated and two-axis gyros for all high- 
performance airctafe and missile requirements. 


Honeywell 
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USAF Contracts 

Following is a list of unclassified 
contracts for S25.000 and o^•cr as re- 
leased by U.S. Ait Force contracting 

"""""mm 




diameters 5 to 145 inches— accurate rolling reduces machining- 
simple or complex cross-sections — rolling gives strength, toughness 

Rolled from solid blocks of steel, Edgewater Rings are 
strong and tough. Simple or complex cross-sections are 
formed to tolerances so dose that only a minimum of ma- 
chining is necessary. This means substantial savings in 
material and labor. Edgewater provides complete facilities 
for finishing and heat treatment, if required. 



Write hr deteriplive 
illustrated bulletin. 



Edgewater Steel Company 


Dept. AW • P.O. Bex 478 • Pittsburgh 30, Pa. 





Tu-114 Turboprop, Bear Bomber Compared 



Latgcj Tu-IHD, civil version of the Tu-95 Bear tniboprop bomber, has thinner fuselage than Tit-114. Aircraft is poneted by four Kuz- 
netsov NK-12 engines <AW Oct 6. p. J6). producing 12.000 eshp each. Sweep of wing is apparent in photo below. 






of Tii-IHD emphasizes sweep baek of wing, which oppe 


to be set higher than that of Tii-IH. Note tadome on nose. 


Bear boinber (above, ovci 
range of about 8.000 nii. Wing aspect ratio 
is between that of Boeing B -47 and the 
B-52. Tn-114 civil version (right) is double- 
decked. Kngiiics ap|xirently have higher 
carmpression ratio than usual Russian tur- 
bine engines, ])robahly good fuel consninp- 
tion compared with Western tiirbs’inops. 


Bear bomber (below) has a tail similar to 
the Bison and Bariger, Bulges near the tail 
gim compartment arc radoincs; similar in- 
stallations are un all Russian bombers. 
Wing is quite stiff, conijrared with Western 
planes, Skin docs not utinklc as nineli as 
U. S. planes, indicating use of a lie-aw skin. 





ON THE MARK... WITH BEARINGS FOR MISSILES 


The fantastic speeds of modem missiles call for vir- 
tually instantaneous response of systems for power 
generation, actuation and control. 

This means friction must be reduced to a minimum 
within stringent limits of weight and space. Torringlon 
has brought Needle Bearings to the mark of capacity, 
efficiency, precision and reliability that has won them 


a place in operational missiles today. Torrington has 
developed many types for highly specialized aircraft 
and missile applications. 

Advances in propulsion and missile control bear* 
ings are another example of Torrington’s continuing 
research to improve bearings in design, material and 
performance. 


THE TORRINGTON COMPANY 

Torrington, Conn, • South Bend SI, Ind. 

Visit Tarri7igton • Design Engineering Show • Philadelphia ■ May IS-ZS 
RESEARCH FOR PROGRESS IN BEARING DESIGN AND PERFORMANCE 
S2 


SPACE TECHNOLOGY 


Nuclear Rockets May Operate by 1970 


By Michael Yaffee 

New York— Nuclcar-powered rockets 
are almost certain to be flving major 
space missions by 1970, scientists work- 
ing in the field belierc. High specific 
impulse and sustained power capability 
gi\c theni a strong competitixe edge 
on their chemical counterparts and. 
despite several important problems such 
as materials limitations that still haxe 
to be sohed, assure them a significant 
role in future space exploration. 

Consensus among a rapidly growing 
gioup of reputable scientists is that the 
first h'pe of nuclear propulsion unit to 
see extensive scnice will be a coin- 

E aratively unsophisticated, low-power 
eat transfer roeWt in which the work- 
ing fluid or propellant and the eneigx' 
source are distinct. 

In its simplest form this rocket will 
use a solid core fission reactor to heat 
a working fluid which will then be 
ejected through an expansion nozzle 
to produce thrust. Very likely it will 
be boosted off the launch pad by a 
large chemical rocket. 

Early Stage 

Actual United States nuclear rocket 
program. Project Roxcr. is still in an 
early- development shige (A^^’ I'cb. 16. 
p. 4S). Nexerthcless. established pro- 
pulsion scientists and engiucer.s arc now 
expressing unreserxed confidence in the 
dex-clopment and performance of nu- 
clear rocket propulsion and, in technical 
societv papers and official presentations 
before congressional committees, show 
a somewhat surprising amount of agree- 
ment in the pictures tliex- draw or to- 
morrow’s nuclcar-powered space xehi- 
cles. Here, bricRv, is boxx' they 
collectivelv see the first nuclear rocket 
in design, operation and function; 

For power it will use an open cx-cic. 
solid fuel core, fission reactor. Of all 
possible xvavs of using nuclear energx- 
for rocket propulsion, this apnroach is 
presently the most advanced owing 
largely to the knowledge and experi- 
ence gained from work on stationary 
atomic powcrplants. Other methods— 
electromagnetic acceleration, radio- 
active isotope decay, fusion— are still in 
a comparatively early research stage and 
are not expected to find applications 
until somewhat later, despite recent 
major advances in tlie direct conversion 
of nuclear energy to electricity. 

The reactor will be located in xvliat 
xxnuld correspond to the combustion 
chamber of a chemical rocket. Core 


of the reactor will consist of fuel ele- 
ments, control rods, moderators and rc- 
Bcctors. 'ITie core will be enclosed in 
a cylindrical pressure shell xvhiclr xvil! 
be attached to a rcgcncrativelv cooled 
Dc Laval rocket nozzle. 

Fuel elements will be flat or slightly 
curved plates of uranium-2?5 and a 
non-fissionable, liigh-temperature struc- 
tural material. Choice or the structural 
envelope for the uranium is still open 
to question. In a paper prepared for 
presentation before t^ie House Commit- 
tee on Science and Astronautics, W. f. 
Reinhardt, J. J. Newgard and Myron 
l£x'ov of Thiokol's Reaction Motors 
Division surest graphite as a combina- 
tion moderator and matrix for the 
uranium. 

Frank Rom and Paul Johnson of the 
National Aeronautics and Space Admin- 
istration’ Lexvis Research Center chose 
tungsten in their study of a space nu- 


clear rocket engine xvhich they de- 
scribed at the recent Society of Auto- 
motive Engineers National Aeronautics 
Meeting. Because natural tungsten 
competes with uranium for the neu- 
trons generated in the reactor, Rom 
and Johnsoir propose to separate out 
and use only the tungsten-184 isotope 
which has a comparatixciv low neutron 
capture cross section. 

As a moderator, Rom and Johnson 
favor the use of hot-pressed blocks of 
beryllium oxide. These units, wliose 
sole purpose is to sloxv down fast neu- 
trons, would be inserted between the 
fuel element plates. 'Hie reflector sur- 
rounding the Juel elements xx-ill be fal>- 
ricated fronr beryllium or beryllium 

Boron, xvhich has a fairly high melt- 
ing point and neutron absorbing ca- 
pacity, will be used to control the re- 
actor. (Other materials, such as tlie 
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PRO(5IRESS REPORT 


New Mallory-Sharon 1100° Titanium Aiioy 




MST 881. the new high temperature titanium alloy recently 
announced by Mallary-Sharon.hosbeen successfully forged on 
a production basis . , . meeting aircraft industry specifications. 
Lading manufacturers are now testing MST 881 for use in 
compressor shafts, wheels and blades in Mach 3 jet engines 
...where prolonged high temperatures will be encountered. 

Studies are also being carried out on application of MST 
881 in the landing apparatus of manned skip-glide vehicles, 
in high temperature gears, machine gun poppet valves, and 
steam turbines operating at 1000* F. 

MST 861 provides excellent long term strength character- 
istics at temperatures of llOO'F., and. for short periods, at tem- 
peratures as high as 1600' F. This new material offers promis- 
ing application possibilities for missile, engine and airframe 
producers. Write today for Ibcbnical Data Sheet on MST SBl. 

MALLORY ^ SHARON 

MALLORY-SHARON METALS CORPORATION • NILES, OHIO 


r.irc ciirtli metal gadolinium wliicli lias 
'0 times the neutron absorbing ca- 
pacity of Ijoroii, show promise but are 
txpensi'c and still in a comparatively 
early stage of development.) .Actual 
control will be effected by insertion of 
the boron into the core and clo.se to the 
fisvioning fuel elenieiits. 

Rom and Jolinson suggest the use of 
control rods which can be inserted 
iinifoniily in tlie moderator regions. 
Small, solar-powered electric mohtis. 
located on a bulkhead in the pressure 
vessel, would drive the rods in and nut. 
Reinhardt, Newgard and Levoy feel re- 
flector control would prove more cf5- 
sient, easier to use and cool, less likclv 
to cause channel blockage, and would 
have more room for fuel elements. 

Curved stainless steel control plates 
eontainiiig boron would be dropped 
into curved slots machined out of tlie 
lieryllium oxide reflector blocks. Pass- 
ing throngh a series of blocks, eacli 
control plate would ride in a bearing 
race in the bottom block and would 
be rotated by a mechanical drive svt- 
tenr. To slow the reactor down, the 
Imron-faced plates will be turned in 
toward the reactor core, absorbing neu- 
trons and preventing them from bounc- 
ing off the hecyllium oxide rcflcctor. 
Tutniirg the plate out vvill pennit mote 
neirtrnn.s to hit the reflector, bounce 
back into the cote— at a slower specd- 
and find an atom of uranium-2?v 
Hydrogen Coolant 

Hydrogen’s low molecular weight 
makes it the almost inevitable choice 
for working fluid .and coolant, despite 
its extremely low boiling point and high 
combustibility. Stored as a liquid in ati 
insulated tank and under pressure. h\- 
drogen will be fed bv a turbopmnp into 
the cud of the rocket nozzle. Here, it 
will reverse its direction and flow for- 
ward through the walls of the nozzle 
and through passages in the reflector, 
where it vvill remove heat generated bv 
neutrons and gamma radiation, and 
then info the plenum at flic forward 
end of the reactor. At the plenum, 
some hvdrogcn will be diverted for fur- 
ther cooling of reactor components and 
for driving the turbopunip. Exhau.st 
from the turbine vvill be ejected through 
small thrust recovery nozzles. 

Most of the hydrogen, however, 
passes from the plenum into the reactor, 
over the fuel elements where it picks up 
heat and out the expansion nozzle. To 
keep reactor weight low and at lire 
same time include as nrucb moderator 
material as possible. Rom and Johnson 
propose to make the total Bow passage 
volume small, and suggest a flow atL-a 
equal to 10% of the reactor core frontal 

Tliough rclativclv simple, a core dt- 
vign based on a constant void fraction 
(flow area/total area) will result in a 



THE NEW 

KLIXON 

Micro-Miniature Circuit Breaker for 
Aircraft, Radio and Electronic Equipment 


These .Wicro-.Uiniolure Kli.xon D7274-1 Circuit Breakers set new sundards 
in size, weight and performance. Their futl tripping rtnpoiiet provndes protection 
for iow thermal mass components used in aircraft, radio and electronic gear. 

Condguretions are available for installation in existing panels that accommo- 
date the NAF-1357 panel-mounter! fuses or larger neck-mounted miniature cir- 
cuit breakers. To give remote indications (light or buzzer), a normally open 
auxUiary circuit can be provided. 


imely simple trip-free design . . 


while button is 
15% minimum, 


• Maximum operating force — open and reset 5 Ibs. 

• Minimum and maximum limits of ultimate trio {25*0 — 

150% maximum. 

• Overload calibration — 200% trip limits 15 seconds maximum. 

• Operating altitude — 80,000 ft. 

• Voltage drop maximum — 1,50 volts. 

• High rupture capacity — testa over 4000 amperes, 120 VAC. 

• Ratings — to 5 amperes. 

Send for complete information on this new Klixon .Uicro-.Wtninlure Circuit 
Breaker, today. 


METALS & CONTROLS 

Spencer Division 




CORPORATION 

2805 Forest St, Attleboro, Mass. 


Ki«oN 


Western Manufacturers — refer inquiries directly to Metals & Controls Corporation, 
Southern California Office . . . 232 North Lake Ave., Pasadena, Calif,, Tel: Ryan 1-4288. 
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i-t's 


Yes, from the standpoint of time, these 
iet-oge transports by Boeing, Convair, 
Douglas and Lockheed are literally 
shrinking the world, while establishing 
higher standards of comfort, convenience 
and safety. 

The world's airlines, working in close 
cooperation with these oireroft monu- 
focturers and their suppliers, hove made 
every effort to guaronlee the ullimote in 
passenger conveniences. One of the 
outstonding features contributing to re- 
duced groundtime is the use of Camloc 
quick operating fostening devices on 
doors and access panels . . . perform- 
ance proved over millions of miles of 
aircroft service. 


"Speeia/isfs in Fasteners for fndotfry'^ 


CAMLOC FASTENER CORPORATION • 22 SPRING VAllEY RO., PARAMUS, N- J. 
WEST COAST OFFICE. 5410 WIlSHIRE BlVD., lOS ANGEIES. CAUf. ■ SOUTH 
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2509 W. 6ERRT ST.. FORT WORTH. TEXAS' 


WEST OFFICE, 


rapidly increasing pressure drop as the 
gas approaches the hot end of the re- 
actor. particularlv of void fraction, ac- 
cording to Reaction Motors Division's 
Reinhardt. Newgard and Levoy, A vari- 
able void fraction through the core 
(with the liigher void fraction at the 
hot end) would reduce this pressure 
drop without much added fabrication 
difficulty. Also, they say, it might be 
possible to reduce the structural weight 
of the reactor core owing to lower cool- 
ant drag forces on the structures. 

In a nuclear fission system such as 
the one described, it is estimated that 
the temperature of the gas as it leaves 
the Dc Laval nozzle will run 4,000 to 
4.500F. Specific impulse of the system 
will probablv be between 900 and 
l.OOOF. 

Most rocket engineers and .scientists 
bdics’c this system concept c.m be 
turned into a working realitv within 10 
veats. It will take this long, many of 
them feel, to solve the important prol>- 
leins still blocking the wav to a |)tac- 
tical, lightweight, mobile reactor capa- 
ble of powering a space vehicle. Among 
the most critical of these problems ate 
the following; 

• Development and fabrication of mate- 
rials capable of withstanding 4.000- 
5.000F. Because specific impulse rises 
with temperature, even higher reactor 
temperatures arc desired but not con- 
sidered feasible. Highest melting point 
of an\- known material, a 4:1 mixture of 
tantalum carbide and hafnium carbide, 
is onlv about 6.900F. Prcfcrablv. these 
refractors' materials should also be light- 
weight, but this too appears incon- 
sonant. 

• Radiation resistance. Scientists have 
already accomplished a great deal in the 
development of radiation resistant, liigh 
temperature hydraulic fluids, lubricants, 
electronic materials, sealants and so on 
but feel that much greater improve- 
ments ate still reejuirca 

• Reactor controls. To prevent pro- 
pellant waste, the reactor will have to 
be brought up to operating power in a 
matter of seconds. Controls will have to 
^ developed that can do this and do 

• Shielding. Heavy radiation shielding 
will be required to protect critical ve- 
hicle components and pavload. Weight 
of the shielding will severely penalize 
vehicle performance and payload unless 
wavs can be found to reduce tire re- 
quired amount of shielding or the 
weight of the shielding material. Sepa- 
ration of the reactor chamber from the 
rest of the vclriclc offers a limited liope 
of relief here, as does shadow shielding. 

• Fission fragments. Destruction of foci 
elements during power operation may 
result in tlie formation of small radio- 
active fragments vvhiclr could find their 
wav out of the reactor and info tlic ex- 
haust jet. causing contamination of the 


test stand .and the adjacent areas. 

• Reactivity changes. Destruction of 
core elements would also change void 
and solid volumes in the reactor and 
probably cause severe changes in the 
reaction rate. 

• Component development. In addi- 
tion to the problem of developing a 
mobile, efficient fission reactor, there 
arc a number of smaller but still difficult 
problems involved in the development 
of the other essential components such 
as turbopiimps and valves. The turbo- 
pump, for example, will be required to 
handle a cryogenic fluid in a hot, radio- 
active environment. The bypass valves 
which are used to control the turbine 


will Irave to stand up and react instanta- 
neously and positively in regulating the 
flow of a 1.500F gas. Tutbopump and 
valve controls will have to be tied in 
precisely to reactor control. 

Solutions to some of these problems 
arc alreadv being formulated as a re- 
sult of the nuclear rocket program. 
Project Rover, now under way at Los 
•Alamos Scientific Laboratory. The 
Atomic Energv Commission's Aircraft 
Nuclear Propulsion project which is 
encountering many or the same prob- 
lems is also supplying some answers 
(AW April 6, p. 87), 

Air Force sponsored programs on 
the development of high temperature. 



Future advancements in missile and space technology are largely 
dependent on activities today in operations research. At Lockheed, 
operations research scientists explore future programs, evaluate the 
objectives and requirements of new proposals, establish parameters 
for the most effective procedures, determine specifications, perform 
preliminary design and analysis and originate proposals for both 
immediate and long term development. 

Scientists in this area must extrapolate from known scientific laws 
or engineering principles, new methods, techniques and applications 
as far as a decade or more away. 

Studies include; game theory; linear programming; decision theory; 
statistics applications; logistics; cost analysis; industrial economics; 
electronic systems: operations engineering; military operations; 
development planning; and weapons systems operational analysis, 
Scientists and engineers of outstanding talent and inquiring mind 
are invited to join us in the nation's most interesting and challenging 
basic research and development programs. 

Write: Research and Development Staff, Dept. E-17. 962 W. E! 
Camino Real. Sunnyvale. California. U.S. Citizenship required. 

“The organiialion lhal coniributed most in the past year to the 
advancement of the art of missiles and astronautics" 

NA"nONAL MISSILE IMOUSTRY CONFERENCE AWARD 

Loekheed MISSILE SYSTEMS DIVISION 

Weapons Systems Manager for the Navy POLARIS FBM; 
DISCOVERER SATELLITE; Army KINGFISHER; Air Force Q-S and X-7 

SUNNYVALE PALO ALTO, VAN NUYS, SANTA CRUZ SANTA UARIA, CAUFOANIA 
CAPE CANAVERAL. FLORIDA . ALAUOSORDO, NEW MEXICO . HAWAlf 
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...NEWS IS HAPPENING AT NORTHROP \ 



NORTRONICS UNIVERSAL DATICO 

SOLVING CHECKOUT PROBLEMS FOR ALL 3 SERVICES! 


Positive proof that Datico is truly universal 
automatic checkout equipment: contracts for 
checkout requirements on missile systems and 
equipment in all three military branches of the 
Etepartment of Defense. 

Army - Nortronics is developing for the U.S. 
Army a set of Datico universal test equipment 
designed toward the test of seven different com- 
plete missile systems. 

Navy - An application of the Universal Datico 
is being developed for operational checkout of 
an advanced U.S. Navy missile system. 

Air Force — Universal Datico is at work today 
in a U.S. Air Force operational environment, 
operated by service personnel on a production- 


line checkout application to U.H.F. equipment. 
Today’s Universal Datico is available off-the- 
shelf: Federal Stock Catalog Number 6625-650- 
7542. It can be readily packaged for maximum 
mobility, and is applicable for use at launching 
sites, maintenance areas, depots, and assembly- 
line checkout stations. 

Tomorrow’s Datico is already in advanced devel- 
opment-by the same management-engineering 
team that delivered Datico in time for today's 
weapons. For your systems checkout require- 
ments at all test levels j call Nortronics. Or, write : 
Chief Applications Engineer, Dept. 2003-D2, 
Nortronics, A Division of Northrop Corporation, 
500 East Orangethorpe, Anaheim, California. 


NORTRONICS 


•n of NORTHPOP CORPORATION 


radiation rCjistant materials arc making 
notable progress. Specific hardware 
such as turbopumps imd propellant 
tanks are also under dexclopmcut. It 
is sufficient to sav, Rocketdyne’s chief 
engineer Thomas Dixon recently re- 
ported to the House Committee ou 
Science and .\sttonaiitics, that required 



clic-^r (AW Mar. 23, p. 28). 

■1116 first application of nuclear 
rocket engines will probably he in the 
second stage of a two-shige space vehi- 
cle. The nuclcar-powcrcd sciiiclc would 
be boosted into a 300-mi. altitude earth 
orbit by a large chemical rocket based 
on the l,SOO.OOO-lb. thrust engines 
now under deselopment. Among other 
things, this would eliminate tlie prob- 
lem of radioactise contamination 
caused by earth takeoffs. More im- 
portant, it will keep reactor power 
requirements within the realm of anti- 
cipated capabilities. Orbit launching 


« the required thrust from an 
;tcatcr than the total vehicle 
eight (needed for lift-off from 
’s surface) to a small fraction 
itial weight, 

I mission for such a vehicle 
what NASA’s Rom and fohn- 
ribc as a mininnini energy 
ip to Mars. 'Ilic miclcat- 


orbit so that it 


300-mi, amtudTcarth 


.. After 


sitation.l1 influence of the su 
) davs. the space vehicle arrives at 
irs where it decelerates into a Mar- 
1 orbit. It waits here 45? days for 
irs and cartli to get back into a favor- 
c position for a 259-<lay return trip 
an earth orbit. The total trip re- 
:s 973 days and a total velocity in- 
it of 6-9 mi. per second. 


Assuming that N.^S.Vs 1.500,000-lb. 
thrust chemical rocket now under de- 
velopment will be capable of boosting 
25,000 lb. into a 300-mi. altitude earth 
orbit. Rom and Johnson deselopcd the 
following nuclear rocket concept for 
the 973-day round-trip Mars mission. 
Total weight of tire nuclear-powered 
I’chiele, if measured on earth, would be 
25,000 lb. The payload will weigh 
5.500 lb.; reactor. 1,900 lb.; control 
rod mechanism, nozzle, pressure shell, 
solar batteries and guidance system, 
500 lb.: structure, 500 lb.; propellant 
and tanks, 16,600 lb. 

The fission reactor will have a maxi- 
mum fuel element temperature of 
5.000F, a maximum moderator tem- 
perature of 4.000F, Hydrogen flow rate 



I Phot'ographs Spu^nik Track 
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CAPABILITIES FOR DEFENSE 


"VVestinghouse 

DEFENSE PRODUCTS 

1000 CONNECIICUT AVENUE, N.W., WASHINGTON 6, 0. C. 


AIR ARM DIVISION 
AVIATION GAS TURBINE DIVISION 
eiEORONlCS DIVISION 
AIRCRAfT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 

you CAN BE SURE... iFiTsWcstln^house 


Westinghouse electrical systems, 
using first brushless generator, 
proved in thousands of flight hours 


LONGER SERVICE LIFE ond grealer reliobilily 
result from the elimination of commutotors, cor. 
bon brushes and collector rings, shown at right, A 
single internal rectifier bundle, held by girl, 
reploces them. High'temperoture silicon diodes, 
produced by Westinghouse research In semi- 
conductors, moke this possible. 


NOW IN FULL-SCALE PRODUCTION. The world's first oircraft brushless generators hove 
o Ley role in odvonced electricol systems provided by Westinghouse for todoy's militory 
ond commercial oircroft. The AO kvo units obove ore standard in Boeing 707 jetliners. First 
introduced in 195A by Westinghouse Aircraft Equipment Dept,, Lima, Ohio, these depend- 
obte generators hove performed thousands of flight hours on the Boeing 707 ond the 
Air Force B-58. 


LEADER IN AIRCRAFT ELECTRICAL SYSTEMS. 

Westinghouse has been producing aircraft electricol 
systems since World War 1 — hos built more o-c 
electricol systems for aircraft since World Wor II 
than any other compony. Shown is the brushless oir- 
cooled geiterator with control apparatus. 


ROBOT CIRCUIT TESTER uses punched tope to check circuitry of 
control equipment with 100% occurocy, 60 times foster then 
previous techniques. Westinghouse outomatic circuit-testing focilities 
speed production, eliminole chance of human error, improve product 
reliability. 


NAVY — The North American A3-J, completing flight tests preporotory to joining AIR FORCE— The Convoir B-58 Hustler employs the West- 
the fleet, uses the Westinghouse electricol system, including oil-cooled brushless inghouse electric power system, including oil-cooled 40 kvo 
generators. brushless generotors. 


OIL-COOLED GENERATOR for Convoir B-58 AUTOMATIC FUNCTION SIMULATOR, 
Hustler achieves mojor breakthrough of temperature one of the newer testing techniques used 
barrier in electricol generator design — is cooled by by Westinghouse, assures more relioble 
MIL-L-7608 oil, having Intel temperoture of 300° F. protective devices for electrical systems. 
Usuol generator troubles ore eliminated — no This mochine subjects protective control 
brushes, commutating or slip-ring parts to wear, ponel to os many situotions os it will 
Results: greater economy, less frequent overhaul, encounter in flight operations. 



«’ill he .35 Ib./sec. Tlie hydrogen will 
be ejected from the expansion noralc at 
a temperature of 4,500F and with a 
velocity coefficient of .96. The nozzle 
will have stainless steel walls and an 
area ratio of 50;1. Specific impulse of 
the svstem will be 940 .sec.; thrust. 330 
lb. Power rating of the reactor will be 
6.7 megawatts (1 mw.-1.341 hp.). 

The hvdrogen will be stored in a 
.020-in. stainless steel tank which is 
pressure stabilized. (Pressurized helium 
would probably be used to replace the 
hvdrogen as it is pumped out.) For 
maximum protection against reactor 
radiation, payload and electronic 
equipment will be located on top of 
the hvdrogen tank; i.e.. opposite from 
the powerplant end. There is no pro- 
vision made for shielding the liquid 
hvdrogen tank from the reactor. As- 
suming that the tank will subtend an 
angle less than 20 deg.. Rom and John- 
son calculate less than 1% of the hy- 
drogen will be emporated as the result 
of reactor operation and that any effec- 
tive shielding woidd weigh more than 
the evaporated propellant. 

Solar shielding is another story. To 
protect the liquid hydrogen from solar 
radiation during the long interplanetary 
trip, three lightweight reflectors, made 
from thin, gold-plated plastic sheets, are 
located in front of the tank. While 
coasting, the vehicle is pointed toward 
the sun to make effective use of the 
radiation shields. 

Should it become possible to increase 
operating temperatures from 4,500F to 
6,OOOF, specifle impulse will jump to 
1.330 see., propellant and tank weight 


will drop to 12.800 lb. and this same 
rocket will he able to carry a 9,300-lb. 
pavioad. 

If the initial weight of the vehicle 
in orbit is increased from 25,000 lb. 
to 100,000 1b. to proside for additional 
hvdrogen. then the same nuclear pow- 
crplant (6.7 mw.) will enable the vehi- 
cle to make a Mars round trip in 508 
days with a 7,400-lb. payload. For a 
4.500F operating temperature, payload 
capability on the 508-day mission 
would be 1,100 lb. Total velocity in- 
crement required for the 508-day mis- 
sion is 9 mi. /sec. 

Scaling Up 

For more ambitious missions, it will 
be necessary to scale up both the pow- 
crplant and the vehicle. In the case 
of the 570-dav, round-trip Mars mission 
with a 49,000-11). pavioad (see tabic), 
for example, the total required velocity 
increment becomes 14 mi, 'sec. and the 
power level of the reactor would have 
to be raised from 6.7 mw. to 100 mw. 
Rom and Johnson believe this would 
prove a relativelv simple task. 

Initial weight of the vehicle in orbit 
would go to 500,000 lb. Most of the 
additional weight will be taken up by 
hydrogen and its tankage. Powerplant 
weight would increase from 2,400 1b. 
to 17,000 lb. Thrust would be scaled 
up from 330 lb. to 55,000 lb. To 
achieve the 49,000-lb. payload capabil- 
ity, 6,000-F operating temperatures 
would be required. .At 4.500F operat- 
ing temperatures, payload capability for 
this mission is only 7,500 Ib, (The 
100,000-lb. vehicle could make this 


370-dav excess energy mission, but it 
would not be able to carry any payload 
unless operating temperatures were 
mote than 5,500F.) 

By comparison, a chemical rocket 
with a specific impulse of 400 sec. 
could not perform cither the 508-day 
or the 570-dav round-trip Mars mission. 
It could mate the 973-day minimum 
energv Mars round trip, but its pay- 
load capability would be only 1,800 lb. 
—less than one third that of tlie low 
energy nuclear Bssion rocket. On the 
other hand, a nuclear electric ion pro- 
pulsion system with a specific impulse 
of 5,000 sec. and an acceleration capa- 
bilitv of 10"g (acceleration of the fis- 
sion system is figured at approximately 
10’'g) could carry significantly more 
pavioad than the fission rocket on the 
two lower powered Mars missions; but 
its trip time will be considerably longer 
due to its low acceleration. 

It is unlikely that the nuclear elec- 
tric svstem would be able to make the 
570-day extra energy Mars round trip. 
This mission calls for only a 30-day 
wait in Mars orbit (including time for 
acceleration and deceleration), and it is 
calculated to require a minimum ac- 
celebration of 2x4‘‘g to accomplish this 
mission. If some trajectory is found 
that will enable a nuclear electric rocket 
to cany out this mission, the svstem 
will have to achieve large amounts of 
additional energy at the expense of 
pavioad. 

1.5 Million lb. Rocket 
Test Unit Being Built 



NASA Plans Orbiting Laboratories 

Oeveliipiiicnt plans for the National .Aeronautics and Sjiacc Administration’s ntanoed orbit- 
ing laboiatoiies begin with (he Mercury vehicle min| an Atlas booster. Second is a 
modified .Atlas with GC Vanguard for second stage and a third stage storable liquid engine. 
Next ore clnslered engine vehicles concluding with concept of Nova (AW Mat. 30, p. 28). 


Construction of a rocket engine test 
stand for testing liquid-propellant rocket 
engines delivering up to 1,500,000 1b. 
thrust is under way at Edwards AFB, 
Calif. A contract in excess of $800,000 
for basic construction of the facility was 
awarded Mid-Vallev Utility Construc- 
tors, Inc., industrial builders and engi- 
neers of Houston. Tex., bv Rocketdvnc 
Division of North American Aviation. 
Three-stand testing complex at Edwards 
will be operated by Kocketdync for 
National Aeronautics and Space Ad- 
ministration. 

Western Electric Gets 
Anti-Missile Contract 

Western Electric Co. has been 
awarded an 58.671,000 Anny contract 
for continued research and development 
work on tlic Nike Zeus anti-missfle mis- 
sile program. Work under the contract 
will be performed at Bell Telephone 
Laboratories, A\'hippany, N. J.; Douglas 
•Aircraft, Santa Monica, Calif.; Con- 
tinental Can Co.. Coffeeville. Kans,, 
and Goodvear Aircraft Co., Akron, 
Ohio. 
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THE PRESIDENT’S MESSAGE 




Why the jets? What prompts the scheduled 
airline industry to invest more than three 
times its net worth to buy new equipment? 
Why should tlie airlines and its industry or- 
ganization spend so mueli time and trouble 
trying to convince Government agencies that 
the civil jet age will be a good thing for the 
nation and that a climate of freedom is essen- 
tial? Why not give up in the face of obstacles, 
man-made and otherwise, and merely stick 
with what we have? 

There are many answers to those questions. 
During the past few years of detailed planning 
and preparation, aiidine people have referred 
to them all. There is the obvious value of a 
mighty 600-mile-an-hour airlift, paid for by 
private money, and available under the Civil 
Reserve Air Fleet plan to the nation in time 
of emergency. There is also the equally obvi- 
ous national interest value of effective com- 
petition on a world-wide basis with the civil 
jets of Aeroflot, the Russian airline. 

However, I think if I were pressed to pro- 
vide a single answer, I would do it in the 
words spoken to me recently by an executive 
of one of our member airlines. He said : 

“We’re fighting to save time for people 
and time is just about the most precious 
possession people have.” 

It is that energetic desire to improve con- 
stantly its service to the public that has 
pressed the U.S.-Flag airlines forward into 
the jet age. This, of course, is not a new atti- 


tude on the part of the airlines. Although the 
jet re-equipment program is the most revolu- 
tionai-y, both in terms of managerial effort 
required and in tems of benefit for the nation, 
it is actually the fifth major equipment change 
since World War II. 

The traveling public has responded to this 
airline desire to serwe the public. It was a mat- 
ter of considerable pride that in 1958, in spite 
of a general economic slump, that the airlines 
maintained the same traffic level as the year 
before, even while railroads and buses were 
slipping in passenger traffic. 

The progi-ess of the airlines in the last two 
decades has come about by a fiuitful blend of 
cooperation and competition. Cooperation, 
that is, through the ATA and otherwise, in 
areas such as safety development, improve- 
ment of operational techniques, and in tech- 
niques designed to make things more conven- 
ient for the passenger or shipper. Competition, 
of a particular intense variety, is carried on 
in matters of sales promotion and market de- 
velopment. 

The Congress, when it adopted the Civil 
Aeronautics Act in 1938 and enacted the Fed- 
eral Aviation Act in 1958, directed the Govern- 
ment to promote the sound economic develop- 
ment of the air transport industry, legislated 
wisely and well. The future progress in the 
public interest now depends upon the ability 
of the industry and the Government to work 
together effectively in applying this Congres- 
sional mandate. 



S. G. TIPTON 
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THE YEAR IN REVIEW 


1958 was the twenty-first year of airline 
operations under the Civil Aeronautics Act. The 
year saw, not only tlie inauguration of com- 
mercial jet transportation, but other develop- 
ments that will also have significance in the 
years to come. 

* The Federal Aviation Act. During the 
year, the Congress enacted the Federal Avia- 
tion Act of 19.58. The Act repeals the Air Com- 
merce Act of 1926 and tlie Civil Aeronautic.s 
Act of 1938. It created the Federal Aviation 
Agency with this objective: "To provide for 
the safe and efficient use of the airspace by 
both civil and military operations, and to pro- 
vide for the regulation and promotion of civil 
aviation in such manner as to best foster its 
development and safety.” 

Incorporated into the new agency are the 
Civil Aeronautics Administration, the Airways 
Modernization Board, and tlie safety-rulemak- 
ing autliority of the Civil Aeronautics Board. 

The Administrator, E. R. Quesada, appointed 
by the President, has the authority to ‘‘regulate 
establish, operate and improve air navigation 
facilities; to prescribe air traffic rules for all 
aircraft; and to conduct related research and 
development activities.” 

* The Cheringlon— Quesada Report. Tliis 
important report, “The Status and Economic 
Significance of the Airline Equipment Invest- 
ment Program," was sent to Congress by Presi- 
dent Eisenhower in August. Written by Paul 
W. Cherington, Professor of Business Admin- 
istration, School of Business. Harvard Univer- 
sity, it was presented to the President by E. R. 
Quesada, the President’s Special Assistant for 
aviation matters. 

Writing to Congress. President Eisenhower 
said: “This report sets forth, in some detail, 
tlie present status of the major air cai-riers 
and discusses their ability to implement their 
investment program of approximately ?4 bil- 
lion in aircraft and equipment. This program is 
of such a size as to hold some significance to the 
national economy over the next few years.” 

* The Transportation Tax. In 1958, the three 
l>er cent tax on shipment of freight for hire 
carriers was repealed. 


Still remaining is tlie 10 per cent Federal 
transpoilation tax on passengers. 

• Balance at the Bargaining Table. In No- 
vember, six airlines joined in an agreement 
that allows limited financial assistance to those 
members of tlie agi'eement shut down by 
strikes. The payments are based on the addi- 
tional net revenues received by the carriers still 
in operation. 

Tlie agreement was presented to the Civil 
Aeronautics Board and in a press release deci- 
sion the CAB said the plan was “not adverse 
to the public interest and should be approved.” 

This plan was advanced by tlie airlines to 
deter strikes which in 1958 alone forced can- 
cellation or disruption of the travel plans of 
over 2,500,000 passengers. 


AIRLINE EMPLOYEES LOST MMII 
TIME OUE TO STRIKES IN 1958 
THAN IN THE PREVIOUS 
TWENTY YEARS COMBINED 



Historically, airlines have not had the eco- 
nomic resources to withstand long and costly 
strikes. This situation has led to an imbalance 
at the bargaining table where labor uses tlie 
strike, and the strike threat, most effectively. 
Most airline unions are national in scope and 
for years have employed various forms of mu- 
tual aid to assist one another. 

* The Airlines Hold the Line. Despite the 
continually upward spiraling of costs over the 
last 20 years the scheduled air carriers of the 
U. S. are now offering tlie public a fare level 
only 8.2 per cent greater than the 1939 level. 
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During tills time, the airlines liave greatly 
expanded their usefulness by adding more cities 
to their network, carrying more passengers, 
more frelgiit and by increasing their service 
to the Post Office Department. 

Their contribution to the nationai defense 
has also increased. Today, more tlian 300 long- 
range, four-engine aircraft are available to tlie 
Depai-tment of Defense on 36 hours’ notice for 
airlift in tlie event of a national emergency. 

On Stage in 1958— The Civil Jet Age 

Last >'ear, tlie first U. S. commercial pure jet 
planes went into scheduled operation. 

Oljservers wei'e quick to note the many bene- 
fits that will fiow from tliis new era in public 
transportation. Tlie speed of the new planes, 
tlie comfort they will afford passengers, the 
almost-vevolutionary clianges that will improve 
the lot of the traveler, shipper and postal user, 
were all cited as some of tlie major benefits. 

This Age means business, not only in terms 
of the multi-biiiion-dollar ini’estment that will 
go into the planes and the supporting equip- 


ANTICIPATED EXPENDITURES 
FOR NEW PLANT AND EQUIPMENT 
BY SELECTED INDUSTRIES 
ESTIMATES 



nient right now, but more importantly, in tlie 
years to come. 

Here is how the investment will be appor- 
tioned: 

• $2, 500,00(1, 000 for new aircraft, along 

with spare parts and en- 
gines. 

• $ 250,000,000 for supporting ground 

equipment, hangars, main- 
tenance liases and other 
equipment 

• $ 220.000,000 to be spent by others for 

facilities but to be taken 
over, and paid for. by the 
airlines. 

The investment for 1959 alone compares fa- 
vorabli’ with the capital expenditures of basic 
manufacturing industries. 

The overall importance of tlie investment to 
Die general economy iironiises to liave a far 
greater, and more lasting, benefit in the long 
run than the tem|iorar>’ puinji-priming effect of 
the aircraft orders. 


THE AIRLINE CONTRIBUTION 
TO THE ECONOMY 



The investment is radiating out into the na- 
tion’s economy, creating more jobs, and mak- 
ing existing jobs more secure, by the need to: 
(1), supply the airline orders, and; (2), main- 
tain tins enormous fleet wiien it is delivered 
and in sclieduled service. 



WHERE 
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REVENUE 


DOLLAR 
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FROM 
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WHERE 

THE 

AIRLINE 

REVENUE 

DOLLAR 

WENT 

EMPLOYEES 


*For the 12-monlh period ending September 30, 1958. 
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Mr. Cherington estimated that the Jet pro- 
gram of the airlines directly involves an aver- 
age of 80,000 to 125,000 net additional jobs 
annually in the economy and indirectly still 

He also saw the equipment program of the 
airlines as a matter of “direct concern” to the 
income of 5,000 business firms. 

The airlines are good customers of moi-e than 
10,000 different concerns who supply the more 
than 100,000 different items that can-iers need. 

Last year their spending reached an all-time 
peak when they pumped back into the economy 
more than two billion dollars to suppliers, em- 
ployees and, through taxes, to Federal, state 
and local agencies. 

The largest part of this re-investment in the 
economy was for wages and salaries, a total pay- 
roll of about $950,000,000. The vest of the air- 
line expenditures were spread out over an al- 
most infinite list of supplies ; from thumb tacks 
to the enormous, and expensive, rubber tires for 
the aircraft themselves. 


Specifically, the airlines of the United States 
last year took in $2,237,469,000 in operating 
revenues, spent $2,131,542,000 for operating ex- 
penses and kept only $62,914,000 as a net profit, 
after taxes and interest. 

The revenue and the expense figures were 
the highest ever; the net profit compares with 
$56-046,000 in 1951 when the airlines grossed 
$1,019,672,000, less than of the 1958 level. 

The Civil Aeronautics Board granted two 
temporary fare adjustments during the last 
year. Approximately 70 million dollars were 
added to domestic airline I'evenues because of 
these fare adjustments: 

• On February 10, the CAB authorized the 
domestic airlines to raise their basic fares by 
4 per cent, in both first class and coach and add 
$1 per ticket. 

• In October, the CAB permitted the domes- 
tic airlines to eliminate the roundlrip discount 
of 5 per cent, remove the free stopovei' privi- 
leges, and reduce the discount for family de- 
pendent travel from .50 ijer cent to 33 Ys per cent. 


A Look at Airline Earnings 


Airline Traffic Continued to Gain 


Financially, 1958 was the same kind of frus- 
trating year that the air transport industry 
had experienced in 1957 ; record-breaking reve- 
nues, all-time highs in traffic but, when all the 
bills were paid, a net profit that remained at a 
critically low level. 

THC PROFIT SQUEEZE AT WORK ' 



Overall, airline traffic showed an increase over 
1957. This increase was significant when 
viewed against the backdrop of a nationwide 
recession during part of the year and a series 
of airline strikes during the latter iiart of the 
year. 

The domestic airlines ; comi)ared with their 
public transportation competitors, the railroads 
and the buses ; more than held their own. While 




the airlines maintained their 1957 level, the 
railroads' passenger traffic dropped 14 per cent 
and the buses dropped two per cent. 

For 1958 compared to 1957, the scheduled 
airlines operated a record high of revenue ton 
miles, 4,075.000,000, but it was only a 1.8 per 
cent increase over the previous year. 



Mail reached new highs with a 177,000,000 
ton-mile haul. Express was up six per cent to a 
new peak of 48,837,000 miles but freight ti’affic, 
due to the cessation of common carriage by one 
of the major all-cargo carriers, showed a drop. 


Progress Under the Aviation Acts 

During 1958, the Civil Aeronautics Act of 
1938 was succeeded by the Federal Aviation 
Act of 1958. The promotional provisions of the 
original act \vere carried through without a 
word changed. That provision, the basic tenet 
of the Civil Aeronautics Board, is: “The en- 
coui-agement and development of an air trans- 
portation system properly adapted to the pres- 
ent and future needs of the foreign and domes- 
tic commerce of the United States, of the Postal 
Service and of the national defense.” 

In 1958, the twenty-first year of operation 
under the Acts, the airlines have reached new 
peaks of usefulness in every category. 


This growth has been possible because the 
airlines in their efforts to serve the public have 
provided service in continuously gi'eater abun- 
dance, while improving their dependability over 
the years. 

The air transport industry has been aided by 
public service revenues, or subsidy, just as the 
waterways and railroads were helped when they 
were young industries. 


THE AIRLINE STORY 


Ever Increasing Usefulness Over The Years 
All dossESDlCtmlicoIni Air Carriers 1939 1949 1958 
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hazard of mid-air collisions by .seeking a mean.s 
of positive .sepai'uliim of aircrafl flying the na- 
lioa’s airways. 

The airlines had voluntarily placed all of their 
planes flying above 18,000 feet on instrument 
(light rules, which meant that above that alti- 
tude, all airliners were separated from each 
other. This level was lowered in mid-1958 to 
the 10,000 foot level. During the year, the mil- 
itary also adopted some restrictions of “see- 
and-be-seen” operations. 

Another step to make air transportation still 
safer was the setting up, by the Civil Aero- 
nautics Board, of three Super Skyways that 
connect New York and Washington with Los 
Angeles and San Francisco. These special air- 
ways extend from 17,000 to 22,000 feet and no 
airplane is permitted to use, or even cross, these 
airways without specific permission of the traf- 
fic control centers. 

Plans are now underway to extend this sys- 
tem of positive control highways to other parts 
of the air traffic control system. 


While the total amount of aid that has been 
given to the domestic airlines since 1938 is 
small in relation to many other suppoi't pro- 
grams of the United States government, the 
country has benefitted from the investment in 
an actual return that now approaches tiie 
billion-dollar-mark. 

Subsidy now accounts for only 2.2 per cent 
of the total airline revenues. The greater part 
of tlie government aid today goes to the local 
service airlines in order to guarantee air serv- 
ice to smaller communities. Other subsidy pay- 
ments go to help develop the experimental heli- 
copter service in three cities, for Alaskan air- 
lines, and to maintain national interest routes 
in Latin America. No domestic trunk line is 
now receiving subsidy. 

Safety in the Air 

The number one concern in the airline indus- 
try last year, as it has been in every year, was 
the matter of safety in the air. 

The airlines in cooperation with the Civil 
Aeronautics Administration, now part of the 
Federal Aviation Agency, and the military serv- 
ices, have been working toward reducing the 


Air Traffic Control ond the New Jets 

The new jets flying greater si>eeds and at 
higher altitudes, will be handled in the existing 
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system, but witli special consideration. Work- 
ing with the close cooperation of the military, 
the l1igll-il^•ing jets will be li-acked, and radar 
separation will be provided, for aircraft oper- 
ating above 24,000 feet. This is being done by 
FAA traffic controllers and utilizes tlie existing 
long-range radar of tlie Air Defense Command. 

The airspace — that rapidly dwindling natural, 
and public, resource — has now for the first time 
been placed under single, and unified, manage- 
ment. Tlie management is the Federal Avia- 
tion Agency. 

The Air Force estimates tliat the military 
planes fly about ten million hours a year — 
within the continental U.S. The general avia- 
tion planes fly about lli/j million hours a year 
and tlie airlines about il/j million hours. 

Complicating the problem of allocation is the 
fact that not all of the navigable airspace can 
be used. Areas around radio-TV towers and 
tall buildings and over natural presei-ves are 
closed off to all kinds of flying. Also, some 

130,000 square miles over the continental U.S. 
are closed off to non-military flying. 

The end result of the planning on the part of 
the airlines and the goverament, with the co- 


operation of the other users, the military and 
genei-al aviation, has as its ultimate goal, safety. 

The safety record of the airlines has demon- 
strated the wisdom of advanced planning, and 
the manufacturers ceaseless search for equip- 
ment and devices that will make flying safer 
today than it was yesterday, and safer tomor- 
row than it is today. 

The record : In the last seven years, the do- 
mestic scheduled airlines have had a safety 
rate of less than one fatality for every one hun- 
dred million passenger miles. 

On the basis of five year periods the sched- 
uled airlines in 1954-58 had a fatality rate of 
.38 per hundred million passenger miles com- 
pared to 2.55 in the 193943 period. 

DOMESTIC TRUNKLINES 

The domestic trunk airline industry gained 
in all categories of traffic except one in 1958. 
Revenue ton miles flown in domestic operations 
totaled 2,750,900,000, an increase of 1.1 per cent. 

Tlie 12 trunklines flew a total of 24,435,- 

700,000 passenger miles in scheduled service 
over their domestic routes in 1958, a decline of 
0.3 per cent from 1957. 



Domestic trunkline freight traffic inciease 
10.1 per cent to 240,510,000 ton miles in 1958. 

The trunklines gained also in mail and ex- 
press volume. They flew 45,890,000 ton miles 
of air express, an increase of 7.3 per cent; 

87.809.000 ton miles of air mail, up 7.0 per cent; 
and 16,155,000 ton miles of non-priority mail, 
a gain of 6.7 per cent. 

Revenues readied a record high of $1,513,- 

019.000 in 1958. However, expenses also rose to 
an all-time high: $1,418,486,000, leading to a 
net profit of $44,709,000 for the year. While 
$17,721,000 higher than in 1957, the 1958 net 
profit was $13,003,000 less than that in 1956 
and about equal to 1951 earnings. 

Trunkline jet progi-amming indicates that a 
total of 62 pure-jet and 185 prop-jet airlinei's 
will have been delivered the end of 1959. 

INTERNATIONAL AIRLINES 

The fastest seiwice in international airline 
history was introduced in 1958 but U.S. -flag air- 
lines saw theii’ share of the total market con- 
tinue to shrink. Two-thirds of the increased 
air travel between the U. S. and foreign coun- 
tries was secured by foreign flag airlines. 


PASSENGER TRAFFIC 
BETWEEN THE UNITED STATES 
AND FOREIGN COUNTRIES 



It was a recoi'd year for traffic. U.S.-flag air- 
lines flew an all-time high of 5.974,600,000 reve- 
nue passenger miles, up 3.9 from the pre- 
vious record total of 5,751,700,000 in 1957. 
Cargo ton-miles reached a new high of 128,- 

925,000 for an increase of 4.6'< over 1957. 

The gap between air and sea travelers wid- 
ened with air traffic accounting for three- 
fourths of tlie total U.S. -foreign market. But 
increased competition from foreign flag airlines 
was evident as those carriers, for the first time, 
carried more passengers to and from the U.S. 
than all steamship companies combined, in- 
creased their share of the total U.S.-foreign 
air market to 40% and, in sucli vital areas as 
the North Atlantic, widened their share to 59% 
by year end. 

LOCAL SERVICE AIRLINES 

Major objectives of the local service airline 
industry are fleet modernization to inci-ease effi- 
ciency, improve service and stimulate traffic and 
to reduce subsidy. Two carriers introduced tur- 
bine-powered aircraft in 1958. Several others 
are introducing turbine aircraft and more effi- 
cient piston-engine airliners during 1959. 

Guaranteed loan and related federal legisla- 
tion aimed at facilitating tlie re-equipment pro- 
gi'am aicied developments during the year. A 
capital gains bill, enacted in 1958, permits local 
service airlines to apply profits from the sale of 
older airci'aft to the purchase of modern planes. 
Formerly proceeds were deducted from public 
service revenues. 

While beneficial in securing equipment financ- 
ing, these measures do not substitute for ade- 
quate eaiTiings. In the “Local Service Rate of 
‘Return Case” before tlie Civil Aeronautics 
Boai-d, the carriers are seeking regulatory pol- 
icies that will provide opportunity for reason- 
able earnings. The Board has stated it will im- 
prove the regulatory framework and has taken 
some steps in that direction. 

The local airline service pattern continues to 
expand rapidly. The 13 carriers were operating 
35,586 unduplicated route miles at the end of 
1958, some 2,000 miles more than a year earlier. 

The number of cities served increased from 
468 to 516 at the end of the year. It is signifi- 
cant that 283 of those communities would other- 
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wise be witliout sciieduled airline passenger, 
mail and freight service. 

The local service airlines gained in all cate- 
gories of traffic in 1958. They carried 4,265,000 
persons in scheduled seiwice — 10 times more 
than 11 years pi-eviously. They flew 820,200,000 
passenger-miles, an increase of 9.8 per cent over 
1957. 

Because of traffic development and efficiency 
gains, the proportion of federal support has de- 
clined sharply. Public service revenues have 
dropped from about 65 per cent of total reve- 
nues in 1948 to 34 per cent in 1958. 

HELICOPTER CARRIERS 

During 1958, the scheduled helicopter cai-- 
riers continued their upward traffic trend regis- 
tered so markedly the previous year. 

Revenue ton miles, the overall indicator of 
activity, were up 33.5 per cent for the year, 
from 448,000 to 598,000 a new high. 

The helicopter lines canned 228,000 passen- 
gers during the year, a 54.1 per cent increase 
over the ])revious year. Tlie passenger-mile fig- 
ure was up, too, during 1958. The lines opera- 
ted 4,885.000 passenger miles, a 43.9 per cent 
gain over the year before. 

Available ton miles were at a new peak. The 
helicopter lines operated 1,497,000 available ton 
miles in 1958, compared with 1,056,000 in 1957, 
a gain of 41.8 per cent. 

Together, the three helicopter lines operate 
22 aircraft over 905 route miles serving 29 
points. 

THE ALASKAN CARRIERS 

Alaska’s entrance into the Union in the late 
summer of 1958 bodes well for future travel 
to our 49th State. A spokesman for the sched- 
uled airline industry puts it this way: 

“With admission of Alaska to statehood, our 
national frontiers iiave been materially broad- 
ened. As a result, added traffic volume is antic- 
ipated both from increased tourism and from 
the greater influx of industry and population. 
Routes covered by the Alaskan carriers serve 
the most densely populated and industrialized 




areas of Alaska and the airlines (Alaskan) 
should continue to participate in the future 
growth of the new State.” 

Revenue ton miles were up over 1957, 32,901, 
000 versus 32,513,000 — a 1.2 per cent gain. 

The Alaskan carriers flew more passengers 
during the year than they did the year before. 

315.000 passengers were flown compared with 

309.000 during 1957. Passenger miles were up, 
also, with 1958 showing an all-time peak of 
163,800,000, 7.8 per cent over 1957. 

TERRITORIAL CARRIERS 

The territorial carriers flew more revenue 
ton miles in 1958 than in any previous year. 

They reached 11,264,000 a gain of 24.3 per 
cent over 1957 when 9,065,000 revenue ton miles 
were flown. 

Freight ton miles were up, to 1,587,000 from 

1.536.000 a gain of 3.3 per cent. 

In sciieduled passenger operations, the ter- 
I'itorial carriers dropped below the 1957 re- 
sults. They carried 572,000 passengers in 1958 
compared with 589,000 the year before. Simi- 
larly, the passenger mile figure was down, from 
1957’s 89,500,000 to 82,700,000 a drop of 7.6 
per cent. 

Total operating revenues readied a new high 
with a $9,396,000 total. Total operating expense.^ 
were $9,254,000 and net income, $142,000. 


THE ALL-CARGO LINES 

Tile all-cai'go lines after allowing for the drop- 
ping of service by a major cargo-carrier show 
a gain of 18 per cent over the prior year. 

On an industry basis their freight ton miles, 
which had been rising steadily, dropped back 
21 per cent with a total 121,382,000 ton miles 
versus 155,126,000 for the previous year. 

Total operating revenues for the all-cargo 
lines were $78,908,000 for the year. 

Priority U.S. mail was also up for the year, 
with 2,040,000 ton miles flown as against 
440,000 during 1957. 


page 104 


iiirf Fin 


AVAILABLE SERVICE AND UTILIZATION 


U. S. Scheduled Airline Industry 

(For Selected Years, In MillionsJ 


THIS TABLE SHOWS THE EVER INCREASING GROWTH IN THE SERVICES THE SCHEDULED 
AIRLINES ARE OFFERING TO THE PUBLIC AND THE INCREASING USE OF THIS SERVICE BY 
THE PEOPLE. THE GOVERNMENT AND SHIPPERS. 

LOAD FACTOR IS THE PERCENTAGE OF CAPACITY WHICH IS SOLD. 


R«v>nu« Ton Mil. 


Domestic Trunk Airlin 


3,682.7 

4,3«.2 

5.150.4 

5,190.2 


Helicopter Airlines (in ihoi 


and Overseas Airiini 


Alaskan Airlines 


7.012.1 

8.073.1 

9.038.1 


5.113.2 

5,751.7 

5,974.6 


End of Table on Page 776 
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PERSONNEL EMPLOYED BY THE 
SCHEDULED AIRLINE INDUSTRY 
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2,236 34,713 
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23,477 14,370 


2,146 6.106 
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Ton. Miles) 




2,417,044 
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CLUTTERED display at left shows "fruit” resulting from reception of unsynchronized responses 
other ATC radar beacon ground stations. Spiraling lines arc caused by interference from nearby radars. 

Blent is shown at right ui scope photograph taken a few seconds later. There are 38 aircraft on the scope. 


FAA Will Operate Civil Beacon System 


By James A. Fuses 

New York— Nine ground installations 
of the Air Traffic Control radar beacon 
svstem will be transferred from expreri- 
mcntal to operational status by the Fed- 
eral Aviation Agency tliis summer. The 
decision is based on the preliminary re- 
sults of a recently-concluded five month 
evaluation conducted jointly by FAA 
and the Air Force's Rome Air Develop- 
ment Center. 

'Iffiese early findings indicate that 
much safer and more effective control 
of botli civil and military aircraft in 
areas of high traffic density and under 
adseise weather conditions will result 
from implementation of the ATC radar 
beacon system. The four ground sta- 
tions in the New York area are to be 
commissioned in July; the remaining 
five, in Chicago. Washington, and Nor- 
folk, by September. Civil aircraft pres- 
ently etjuipped with the ATC radar 
beacon include all turbojet transports 
plus approximately 150 piston-engined 

.iir(.t,ift. 

Meets Requirements 

An important conclusion of the study 
is that the civil radar beacon system 
meets the requirement of being opera- 
tionally compatible for present and an- 
ticipated trafec densities with the mili- 
tary Identification Friend or Foe (IFF) 
beacon equipments of which there are 
mote than 50,000 airborne units and 
more than 1,000 ground based units 
presently in use. 


This compatibility means that botli 
civil and military aircraft can operate 
with botli civil and military' air control 
and surveillance radars without it being 
necessary to catty tyvo beacons in each 

lire purpose of a secondary radar 
system such as the ATC beacon system 
is to overcome the limitations of pri- 
mary radar systems now being used for 
air traffic control. Because primary ra- 
dars depend upon the detection of tlie 
extremely small amount of radio energy 
reflected back to tlie radar from the 
target aircraft to establish its position, 
these systems are limited in that they 
cannot provide rapid target identifica- 



DEFRUITED response of an airborne bcacou 
replying in three pulse code is shown above. 
If decoders were employed, only desired 
codes would be displayed as single targets. 


tion, they lose targets in the clutter on 
the operator’s scope caused bv poor 
weather or ground reflections, and they 
temporarily lose targets through inliet- 
ent limitations of circuits designed to 
discriminate between moving and sta- 
tionary objects. 

Both the civil ATC beacon svstem 
and the military IFF beacon system 
function in approxii'nately the same 
manner to avoid these limitations. Each 
system employs an airborne beacon or 
transponder that upon receiving a coded 
interrogation signal from the ground 
transmits a train of pulses yvhich estab- 
lishes the position of the transmitting 
aircraft and which can be coded to fur- 
nish airaaft identification and other 
information. 

Present Use 

Tlie basic Mark X IFF equipment has 
been in use with the Air Force for about 
10 years. Tlie more than 100 Aircraft 
Control and Warning stations of the 
Air Defense Command within the 
United States are equipped with Mark 
X interrogators for identifying and con- 
trolling aircraft within tlieir sectors. Be- 
cause the civil ATC beacon is com- 
patible with the Mark X system, these 
AC&W stations are able to interrogate 
and track beacon equipped civil airaaft 
at present. 

This compatibility is the basis for the 
present Civil Air Carrier Jet Advisory 
Service, set up bv the FAA in coopera- 
tion with the military to assist in pro- 
viding the additional protection requited 


126 


AVIATION WEEK, 


i, 1959 


by eii'il turbojet aircraft flying at high 
speeds at the same altitudes and along 
the same routes as military turbojet 
airaaft. 

First rccoimncndations were that cii il 
turbojets should fly only under full 
positive control, but the facilities and 
personnel for adding this service to the 
present air route traffic control service 
simpiv are not available. compromise 
solution has been readied whcrcbv 
civil turbojets flying above 24,000 ft. 
make use of the Civil Air Carrier Jet 
Radar Advisory Service provided bv as- 
signment of FAA controllers to about 
30 ACSiW sites along the jet route 
structure within the United States. 

Because all civil turbojets carry the 
ATC beacon which responds to interro- 
gations from the Mark X IFF' system, 
the civil and military controllers arc 
able to provide cooperatively advisory 
information to pilots to preserve ade- 
quate separation between both types of 
tiirbojef aircraft. .Aiiv militarv aircraft 
not equipped with the Mark X IFl'' 
working in the compatible mode must 
receive special permission to enter or 

In addition to being required to carrv 
the ATC radar beacon, the civil turbo- 
jet transports are required to flv under 
instrument flight rules from takeoff un- 
til they arc under the control of the 
local approach controller at their dcs- 
tin.ition. 

System Compatibility 

There has been general agreement on 
the need for radar beacons as an aid to 
air traffic control ever since World W'ar 
II, but the several civil programs under 
way at the start of the Korean War were 
tcnniriatcd. In 1955 the Joint Com- 
munications-F.lcctronics Committee of 
the Joint Chiefs of Staff proposed that 
the characteristics of the civil air traffic 
control beacon svstem be made com- 
patible with the Slark X IFF system in 
line with the "common system" con- 

.As could he predicted, there have 
been advantages and disadvantages to 
this approach. Because all intenoga- 
tions are transmitted on 1,030 me. and 
all replies on 1,090 nic„ the airborne 
transponder must replv to interrogations 
from all ground stations in its area— and 
there arc more tlian 100 civil and mili- 
tary interrogators in the New York area 
—its transmitter must be protected by 
automatic overload control circuits from 
excessive power dissipation bv limiting 
the interrogation duh' cvclc. 

Also, the interrogator receiver heats 
not only the replies to its interrogations 
but the unsvnclironized replies to tlie 
interrogations bv all other ground sta- 
tions in the area, 

llicsc unsvnehronized replies aeate 
a tvpc of interference clutter on the 
operator's scope known as "fniit” which, 


if not filtered out can make it extremely 
difficult to see the desired replies. 

Certain other problems ate created by 
the relatively low frequency of operation. 
For example, relatively large antennas 
arc needed at the ground installa- 
tions to obtain a high degree of di- 
rectivity, these antennas must be sited 
on comparatively roiigli terrain or nulls 


appear in tlic vertical plane of the an- 
tenna beam, and the possibility exists 
of interference from other L-band navi- 
gational aids such as I'acan. 

A related problem is that airaaft dose 
enough to any ground station to receive 
interrogations from tlie side lobes of 
tlic ground antenna will replv and pro- 
duce a "phantom” target on the oper- 
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afor’s display, Sc\-cral systems base 
been proposed and evaluated for solving 
the side lobe suppression problem but 
all retjuirc inodincation of the ground 
and airborne equipment and none is 
considered entireh' satisfactory. 

'ibe fi'c month csaluation program 
that ended last Februarv was conducted 
jointly by flic l-'AA and USAl-”s Rome 
Air Development Center for the pur- 
pose of determining the seriousness of 
present and anticipated problems where 
both secondary radar systems are ojier- 
ating together in an area of serv high 
traffic density. 

During the period of the tests, be- 
tween 60 and 80 jet interceptors as- 
signed to the Eastern Air Defense 
I'orcc flew a series of test missions in 
the New York area in participation 
with 13 FAA cxpcrinicntal beacon- 
equipped airaaft. Mote than 100 of the 
ground-based interrogators in the area 
triggered the beacons of the civil and 
inilitarx- aircraft to produce as much 
"fruit" on the controllers’ displays as 
possible. The military aircraft partici- 
pating included F-86Ls, F-S9s, and 
F-102.\s. 

One of the early conclusions of the 
tests was that the amount of "fruit” 
produced did not entirclv disrupt con- 
trol of traffic in the area. W’hateser 
confusion resulted from the "fruit," 
howerer, could be eliminated by means 
of special "defruiting" equipment de- 
veloped by the Naval Electronics 
Laboratory and Airborne Instrument 
Laboratorv. 

Interrogation Modes 

The interrogation signals transmitted 
by the ground station.s in both the civil 
,ATC beacon svstem and the military 
Mark X IFl’ system consist of pairs of 
pulses, each pulse being one microsec- 
ond in length. Both systems base pro- 
visions for \aniiig the mode of interro- 
gation by vars'ing the spacing between 
the pulses. 

In the Mark X ss’stcm, the purpose 
of having three modes of interrogation 
is for identification of the replying air- 
craft. In Mode 1, the Mark X interro- 
gation signal pulses are three micro- 
seconds apart; in Mode 2 they arc five 
microseconds apart and in Mode 3 they 
arc eight microseconds apart. 

Both ground and airborne equip- 
ments of the Mark X system can trans- 
mit one or more modes simultaneously 
or in sequence. 

,\t present, onlv one mode of inter- 
rogation is planned for use with the 
civil ATC beacon-called Mode .K. 'Hiis 
mode has a pulse spacing of eight micro- 
seconds which makes it compatible with 
Mode 3 of the Mark X system. ’Ilicre 
arc three other modes, howeser. that 
hare been proposed for cscntual use. 
'Ihesc arc; Mode B with a pulse spacing 
of 17 microseconds. Mode C with a 
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Onl y PAC is certificated 
by the FAA to overhaul 



In the first commercial jet 
engine overhaul agreement In avia- 
tion history, Pacific Airmotive Corp. will 
i' overhaul the Pratt & Whitney Aircraft jet 
W. ' engines and accessories for Continental Airlines' 

Boeing 707 airliners. 

Robert Six, Continental President, said originally his ^ 
company intended to set up overhaul facilities at its new 
$2,500,000 base at Los Angeles InternationalAIrport — but: 

"A realistic evaluation of the necessary cash outlay to equip 
a jet overhaul facility, and the time required to train personnel 
to handle the JT3, had made it evident that substantial savings 
in operations would result from utilizing PAC’s jet engine facilities 
and experienced technicians." 

Pacific Airmotive has processed over four hundred J57s (military 
equivalent of the JT3) for customers Including Boeing. Douglas, 
Convair, North American, Northrop, Chance Vought, Pratt & 
Whitney Aircraft and Ford Motor Company. 

PAC’s veteran jet engine overhaul mechanics have accumulated 

service representatives from Pratt & Whitney Aircraft 
stationed at PAC throughout this period to supervise per- 
sonally the work performed on the engines. 

Certification by FAA makes Pacific Airmotive the first 
(and only) Pratt & Whitney Aircraft Distributor and i 
Authorized Overhaul Base to service JT3 engines. K 

L Comparable experience with all important jet 
accessories, such as fuel controls and 
pumps, pressurizing and dump valves, 
bleed governors and valves Is 

another vital PAC capability. >7^ 


JT3 engines! 


Pacific A irmoilve 
offers outstanding 
cra/lsinanship in the servicing 
and over/iiiK/mg of aircraft engines 


and accessories from a simple "O" type six 


cylinder to the advanced JT4 (175). 


Write us for the complete brochure on the service. 


exchange and leasing of engines, propellers and acce«or/ef. 
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^pacu]g of 19 microseconds, and Mode 
D with a spacing of 23 microseconds. 

Both ground and airborne equipment 
being produced now have provisions for 
being converted to employ mote tjjan 
the Msic Mode A. Probably the first 
use of interlaced inode interrogation 
will be for requesting aircraft identifi- 
cation bv Mode A and aircraft altitude 
by Mode B. 

This interlaced operation would be 
bv automatic-alb’ alternating the pulse 
spacing of the interrogation signal so 
that the airborne beacon would first re- 
spond to Mode A and second to Mode 
B, with provisions for separating and 
decoding the replies in the ground 

Looking f.irther into the future, 
thought is being gi\cn to einplaying 
Modes B, C, and D as automation 
modes— that is. as a form of ATC radar 
beacon and data link combined- 

Airbotne transponders in the direc- 
tion of the main beam of a ground sta- 
tion interrogator— and. unfortunately, in 
the direction of side lobes as well— are 
interrogated bv the Mode A pulses 
spaced eight microseconds apart. The 
transponders will reply up to an effective 
range of about 200 mi. .After a delas’ 
of about three microseconds, cacli 
transponder replies with a pulse train 

Each normal reply consists of 
a pair of framing or bracket pulses 
spaced about 20 microseconds apart. 
Between the framing pulses there ate 
positions for six information pulses, 
each about one half microsecond in 
length. 

The different possible combinations 
of the six infonnation pulses make up 
a pulse train code system with a total 
of 6-f possible codes asailable if all zeros 
and all ones arc used. 'Ilic reply code 
to be used is selected bv the pilot on 
instructions from the ground controller. 

The six binary bits transmitted by 
the existence or lack of a pulse in each 
of the infonnation pulse positions arc 
coded in two groups of three. F.ach 
group of three conveys in binary form 
the numbers one, two, and four. For 
this reason, althovrgh there arc only a 
total of 6-f codes, an octoniiry number- 
ing svstem which transmits 00 through 
77 is used to simplify the switching 
both in the ait and on the ground. 

!n addition to transmitting the se- 
lected code, the transpondet on signal 
from the pilot transmits for 15 sec. an 
identification pulse, called a “caboose 
pulse." about four microseconds after 
the normal pulse train which causes the 
approptiate target on the controller’s 
displav to bloom. 

Civil turbojets presently are utilizing 
their ATC beacons to a limited degree, 
rhe Civil Ait Carrier Jet Radar Ad- 
i-isorv Service is emploWng only three of 
the 64 possible codes of the civil beacon. 
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The reason is that many of the 30 
AC&AV sites cooperating ha\’e not yet 
receis'cd decoding equipment. 'Iliere- 
fore, the decoding must be done visu- 
ally by the controller. 

To enable the controller to distin- 
guish behs’cen targets, the three codes 
in use appc.ir as three, four, or five blips 
(codes 40, 42, and 62) close together in 

A^'herc'cr possible cis'il airaaft 
are restricted to code 40 and military 
aircraft to code 62. Code 42 is used 
onlv when necessary to separate two civil 
aircraft because the four blips of the 
code closely resemble the four-blip 
emergency signal of the Mark X mill- 


Codes 00 and 77 mav be reserved as 
special purpose codes. Under consider- 
ation is the use of code 00 to identifv 
aircraft of the Air Defense Command, 
and resenntion of code 77 as an 
emergency signal to indicate an aircraft 
in distress. 

The FAA has contracted for equip- 
ment to add a total of 55 new ATC 
radar beacon ground stations. The dc- 
fruiting equipment is being built by 
Radio Receptor, and the remaining 
equipment bv Brubaker Electronics. 
Airborne transponders are built bv Wil- 
cox Electric and Collins Radio. Dc- 
liverv of the new ground station equip- 
ment is scheduled to begin late this 
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Applications of an Inertial Guidance Concept 


The Litton concept ot two-degrees-of-freedom gyros enables two gyros 
to effect three*axis stabilization of a platform for an inertial guidance system. 


Some of the advantages: Higher accuracy because of freedom from 
rectification drift caused by a vibratiory enrironment. 


Smaller s/ae and weight, or an order of magnitude higher angular momentum 
for the same weight and volume, since two large gyros fit into the same space as 
the three small gyros used in one-degree-of-freedom systems. 


Greafer reliability because of the significant reduction in complexity. 


This concept and corollary concepts in the operational LN*2 Inertial Guidance System 
make the system fit a wide range of military and non-military applications. 
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Westinghouse Studies Infrared Systems 


By Philip J. Klass 

Baltimore— .\irborne infrared search 
and track s\-stem. emploving new sig- 
nal enhancement techniques which arc 
expected to double presenth- obtain- 
able ranges of detecting airborne targets, 
is scheduled to he evaluated soon by 
Bureau of .\eronautics in a Navv Doug- 
las F4D, 

Developed here by \\'estinghousc 
Air -Ann Division for airborne intercept 
(AI) fire control svsteni use. the new 
infrared system miglit also prove use- 
ful as a self-contained airborne prox- 
imity warning device for air collision 
avoidance. 

.A number of infrared system develop- 
ments are under way here to comple- 
ment Air -Arm Division’s capability in 
airborne radar for use in surveillance, 
Ere control and missile guidance. Many 
of these projects arc based on promis- 
ing new infrared component develop- 
ments emerging from tlie coinpanv's re- 
searcli laboratorv. These include; 

• Infrared imaging tube, called Thenni- 
con, which resembles a conventional 
television vidccon tube except that if 
is sensitive out to longer infrared wave- 
icneths. The Tlicrmicon also boasts of 
high sensitivity, resolution, fast re- 
sponse and a wide field of v iew. 

• Ultra-sensitive infrared detector, us- 
ing gold-doped P-tvpe germanium ervs- 
tal. wliich \\'estinghousc data indicates 
will develop a much larger signal than 
conventional detectors, and over a 
wider portion of tlie infrared spcctrnnr. 

• “Two-color" infrared detector, which 
can simultaneously detect both hot and 
cold targets. 

Airborne Intercept System 

.Ait .Ann's new infrared airborne in- 
tercept system is designed to display its 
target sightings on a conventional radar 
t”pe C-scope cockpit presentation. 1 his 
enables a single displav to handle both 
infrared and radar data. In tlie auttH 
inatic search mode the svstem sounds an 
alann whenever a nevv target is de- 
tected. 

The present prototype system lias a 
fout-degrcc field of view. It can be 
operated in either of two automatic 
search modes, one witli a scan area of 
80 deg. in azimuth by 16 deg. in ele- 
vation, the other a 30 x 16 deg. area. 
When the target is detected, the pilot 
uses a small control stick to position a 
cursor over the target blip on the 
scope, tlien initiates lock-nn, after 
which tlie infrared head will track the 
target contimiouslv- During track 
mode, tlie tracking head provides both 
target position and rate signals. 

'I'hc prototvpe sv-stem. including six- 
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inch tracking head, cooling provisions, 
amplifiers and control weigh a total of 
only 50 lb., excluding the scope dis- 
play. In the pioduction version, the 
amplifier could be constructed more 
compactly to lower this figure, accord- 
ing to Ilaricv Lindemann. Lindcmann 
is manager of detection systems in .Air 
.Ann’s advanced development cngincer- 
ing group. Total power consumption 
for the infrared svstem is onlv 125 watts. 

By w-av of comparison, an airborne 
radar vvitli roughlv equivalent perform- 
ance would vvoigli about 230-300 lb. 
and cimsnme 1,300 watts electric 
power, l.indcmann estimates, pointing 
np one of tlic important advantages of 
infrared systems. 


AA'estingliousc lias packed a number 
of design features into a six-inch diam- 
eter scanning head which wciglis onlv 
10 lb., including two rate gvros for 
azimutli and elevation stabilization, 
nic.vc include: 

• Hydraulic actuators; To reduce weight 
and bulk of the scanning head, and to 
provide rapid scan rates, Westinghouse 
designed tiny hydraulic rotary actuators 
to dircctlv drive the scanner in azimuth 
and elevation. Kach of the two actu- 
ators measures only IJ in. diameter bv 
^ in. thick, weighs onlv 4 oz„ and de- 
velops 41 in. lb, at hvdraulie pressure 
of 1,000 psi. Hydraulic power is ob- 
tained from regular aircraft supplv. If 
electric motors had been used, each 


INFRARED AIRBORNE INTERCEPT system developed by AVcsh'nghousc »n search out and 
track aicbonie taVgets at greater ranges than current systems. Major elements, from left tii 
right, are tracking bead, C.scupe display and control box. 


INFRARED TRACKING HEAD, gyro-stabilized, nicasntes 6 in. in diameter, lias a 4.3-in. 
collector and weighs only 10 lb. Miniature hydraulic actuators and control valves provide 
high scan and tracking rates, yet [ictmit very compact construction. 



tube equally adaptable I 



134 



iixis would liavc required a motor 
measuring 13 in. diameter by in. 
long, weighing I i lb., Lindcmann said. 

• Built-in test; Scanning head contains 

small infrared source and mirror sys- 
tem which enables the pilot to check 
out both the sensitivits and lock-on op- 
eration of the svstem before a mission. 

• Preamplifier: The all-transistor pre- 
amplifier is built around the circum- 
ference of the infrared detector to 
minimize signal attenuation and the 
introduction of spurious noise signals. 

• Cooling: Supcr-rcgencrative cryostat 
is included to cool the infrared detector 
for improved sensitivity. Cooling gas 
(nitrogen) is introduced into the de- 
tector bv means of a rotarv joint which 
eliminates the need for flexible tubing. 

Through use of direct liydtauUc 
drives, Ait Arm has been able to squeeze 
a -1,1 in. collector (corresponding to 
antenna size in a radar) into a six-inch 
diameter scanning head to achict’c an 
effective aperture of 81 sq. in. Folded 
reflective type optics with a 1.6 in. 
focal length are used in the prototype 
system. Wideband optics ate used to 
permit change in the type of detector 
used, for different target applications. 

For competitive and security reasons, 
Westinghouse is tightlipped about cer- 
tain design details. Using what it 
terms “cancellation techniques,” a 
company spokesman says the new in- 
frared system “practically eliminates 
background radiation problems," which 
can cause conventional infrared systems 
to mistake small puffv clouds for air- 
borne targets. L:ndcniann says the 
new Air Arm system also can track tar- 
gets very close to the position of the 
sun without losing them. 

Infrared imaging tubes dci’cloped 


and used during W'orld ^VaT IT oper- 
ated in the vets' short wavelength region 
of the infrared spectrum, making them 
useful only against cxtrcmclv hot targets 
or when the target is illuminated by an 
infrared spotlight. I'ot aerial reconnais- 
sance against com|3arati\ely cool targets, 


infrared system designers previously 
ha\'C been forced to use a mosaic of de- 
tectors, with an elecftomcehanical com- 
mutator to scan from one element to 
another. The difficultv of producing 
mosaics with a high degree of element 
iiniformitv plus noise introduced by 



SENSITIVITY of new gold-doped P-t>pc gccmaiiiixm infrared detector is shown as a tiinctioii 
of wavelength alongside response of tbree other types of infrared detectors. 
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M St voltage per pound of any portable . . . 
most portable of them all ! 



Here’s x-ray that’s truly portable — 
you can take it with you. It's General 
Electric's new LX-140 — with a 
compact tubehead weighing only 
A&h lbs. Travels with control unit 
in a jolt-resistant case that looks like 
a handsome piece of luggage. Tote 
it along to inspect pipe lines, pres- 
sure vessels, castings, aircraft, storage 
tanks, tank cars, ships. 

Power aplenty! Highest voltage pet 
pound — 70 to 140 kvp range. Able 
to radiograph VA-in. steel with a 
90-second exposure. And easier to 
operate than a TV set. 

Your G-E x-ray representative has 
the facts. Or write X-Ray Depart- 
ment, General Electric Co., Milwau- 
kee 1, WiscoDsin, for Pub. WA-54. 
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PREAMPLIFIER for airborne intercept sys- 
tem is built around the periphery of the 
infrared detector tu reduce noise pickop. 



TIKY hydraulic actuator is used to drive 
the infrared tracking head. 


cominutation of low-level detector sig- 
nals has limited svstem sensitivity and 
performance. 

llic new \l'estinghouse 'I’hennicon 
opens the way to the design of greatly 
improved aerial reciinnaissaisce systems 
because of the device's high sensitivity, 
resolution .tiid fast response time, the 
company sviys. For example, video in- 
tegration tccliniqucs c.in he used to re- 
duce background radiation and improve 
tarect resolution. Ttack-vvhile-scan 
techniques used in radar systems also 
can be eniploved to permit simultane- 
ous tracking of multiple targets. 

Present prototype models of the 
Thennieon measure one inch in di- 
ameter by nine indies long, ibc tube 
is just emerging from the research lab- 
or.itorv, but should he in pilot produc- 
tion before the end of the year, a com- 
pany spokesman says. Detailed perform- 
ance data is tiassified at present. 

.\ recently developed gold-doped P- 
tvpe germaniviiii infrared detector, cur- 
rently in production at Westinghouse 
Semiconductor Department, exhibits 
high sensitivity over a wide portion of 
tlic infrared spectrum, from apptoxi- 
matclv one to 10 microns when cooled 
to liquid nitrogen temperature of about 
7SK, 'ITiis, coupled with the device’s 
extremely fast response time, makes it 
greatly attractive for airborne recon- 
naissance svstenis working against rela- 
tivclv cool ground targets. 

The new gold-doped germanium dc- 



Molded 
Harnesses 
for 


Powered by the tremendous thrust of a 
rocket engine produced by the Reaction 
Motors Division of Thiokoi Chemicol 
Corporation, the North American X-15 
— the first monned space vehicle— will 
exceed speeds of 3600 mph and will 
penetrate more than 100 miles into 
space- Revere Molded Hornesses, 
developed in conjunction with Reaction 
Motors' engineers, will supply the vital 
electrical interconnections for this 
mighty powerplant. 

The completely sealed and protected 
harnesses exceed rigid specifications 
ond provide; 

1 . Continuous operation from — 70°F 
to -l-275“F 

S.Ten minute operation ot -t-500“F 
without damage 

3 . Protection ogainst the occurrence of 
corona; operation at 100,000 feet 
without corona 

4 . Environmental protection against 
H 2 O 2 , anhydrous ammonia, liquid 
oxygen and 100% humidity 

Harnesses for the X-15 engine are 
another exomple of the mony types of 
specially designed Revere harnesses. 
Electrical interconnections for airborne 
ond ground applications, thermocouple 
harnesses for heat measurement, 
molded hornesses for complete environ- 
mental protection— all are custom engi- 
neered to meet specific requirements. 


CALL ON REVERE... 

WHEN YOUR PROJEa RATES THE BEST 
RATHER THAN "OFF-THE-SHELF" TREATMENT 






REVSRE 
CORPORATION 
OF AMERICA 

WoWngforef, Connecticut 




Delerminallon of Center of Grovily 
Strain Goge Lood Cells 


A SUSSIOIAX* OF NEPTUHE METES COMPANY 
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Dyna-Soar (for dynamic soaring) is a joint 
project between the Air Force and the NASA, 
and is an attempt to solve the technical prob- 
lems of manned flight in the sub-orbital regions. 
Advance knowledge on the project indicates 
how a boost-glide vehicle can operate from the 
outer fringes of the atmosphere where it can 
maneuver and be recovered undamaged. Studies 
show that by varying the original rocket boost, 


and thus the velocity, and with the control 
available to the pilot, the Dyna-Soar aircraft 
can circumnavigate the earth, followed by a 
normal and controlled landing. Boeing Airplane 
Company, one of the competing companies for 
the development contract for the complete 
boost-glide system, has delegated to RCA the 
responsibility for the development of important 
electronic components of Dyna-Soar. 



RADIO CORPORATION of AMBRICA 

DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


tector lijs a noiic-equi\aleiit-powcr 
(NEP) of i X lO'" watts at tempera- 
ture of 7SK. and an NF.P of 1.6 x 10- 
watts at 60K. «itli a time conshmt of 
better than 0.2 microsecond. Westing- 
lioHse says, Bv wa\’ of comparLson, 3 
conscndonal lead .seicnidc detector op- 
erating at 7SK has comparable sensitiv- 
ifv onh' from approximately two or five 
microns, after wliicli it falls oS sliarply. 
and its time constant is about 30 micro- 
seconds. 

Signal lerel output from the gold- 
doped germanium detector as well as 
the cell noise level are a direct func- 
tion of the direct current bias current 
applied so tliat the signal-to-noisc ratio 
of the cell is essentially constant at all 
normal bias levels. 'Hris enables the 
infrared system designer to select a de- 
tector bias current which makes the 
rms noise contributed by the pream- 
plifier insignificant. 

Under sponsorship of Wright Air De- 
velopment Center. Westinghnnsc has 
dn clopcd a ''two-color'’ gold-doped ger- 
manium infrared detector which can 
cffechvely discriminate between targets 
of sliglitlv different temperatures. Op- 
erating range is one to 10 microns. 
With a signal-to-noise ratio of 4:1, the 
cell can discriminate between two tar- 
gets whose temperatures differ by onlv 
0.02K when tlie two are at approxl- 
matciv 283K (IOC), Lindemann says- 
Sccuritv prevents disclosure of operating 
principles, the company says. 

Air Ann has also developed a new 
closed-cycle cooling system for infrared 
detectors wliicb is intended to eliminate 
the need for replenishing cooling fluid 
after cacti mission. 

It consists of a diaphragm type com- 
pressor driven bv a small hvdraulic actu- 
ator powered from vehicle’s main hy- 
draulic snppiv 'Ilic system achieves 
temperatures of approximately 98K and 
wciglis about 10 lb. 



Waveguide Complex 

Giant wavcpiidc complex, built for an on- 
disclosed extremely long-range. hi|h-poner 
early warning radar (probably the Ballisdc 
Mtssilc Early Warning Systcili) by Airtion. 
dwarfs two company engineers. Designed 
for operation at UHF frequencies, the reso- 
nant rings of the waveguide multiply input 
power by factor of more than 20:1. 



tlie only 
jet-sta,rtex* 
hose with 
go’vex’nm.ent 
a.ppro’va.l 


Rugged Quaker jet-starter hose is the first and only hose of 
its kind to receive U.S. Government approval for use in 
starting jet engines. 

500® air under great pressure inside— arctic temperatures 
outside— can’t hurt this brute. The inevitable whipping under 
jet-ataiting pressures never causes air blockage from kinking. 
Hose length remains coiKtant under pressurization and de- 
pressurization. And the extra spiral scufi" jacket on the outside 
takes the roughest abrasion while maintaining the flexibility 
necessary for quick ground operations. 


Get complete information on Quaker jet-starting hose from 
your local Thermoid industrial distributor, or write Themoid 
Division, H. K. Porter Company, Inc., Tacony & Comly Sts., 
Philadelphia 24, Pa. 


THERMOID 



DIVISION 


H.K.PORTER COMPANY, INC. 

PORTER SERVES INDUSTRY, «ith Rubber ind Fiklion PiuducU-THCRMOID DIVISION: ElKlrlcil Equipminl- 
OELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copptf und AUoyj-RIVERSIDE-ALLOY METAL 
DIVISION: Rbhxro'lK-REFRACrORIES DIVISION: ElecINc Furnacu Still-CONNORS STEEL DIVISION. VULCAN. 
KIDD STEEL OlVISIONiFabMUted PraducIs-DISSTON DIVISION. FORCE AND FITTINGS DIVISION. LESCHENWIRE 
ROPE DIVISION, MOULDINGS DIVISION: ind in Cinidi. RelracloridS, ''OiBlon" Tools. "Podorsl " Wins and Cables. 
"Nepcdduci" Sysroms-H. K. PORTER COMPANY [CANADA, LTD, 
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ADVSDTISEMENr 


Higher-Temperature Capacitors; 

New Dielectric Materials Help Break the Heat Barrier 

By Marc F. Warmuth, StafF Engineer, Airborne Accessories Corporation 


Special Mylar*, Teflont and mica 
constructions permit continuous 
operation up to 600°F 


Three new types of special high-tempera- 



insulation resistance at high tempera- 
tures, but with mica the critical value 
is reached around 600°F. Full voltage 
ratings up to this point are thus permit- 
ted- And with the right epoxy resin 

able Co withstand overtemperatures 
without damage ... if not simultiuic- 


instantly bums the thin metallic coating 
back from the edges of the rupture, 
making further hashover impossible. 
Yet Che amount of metallic coating 
burned away is so minute that hundreds 






THE U.S. ARMY 

honors 

SPRAGUE ELECTRIC COMPANY 

with a 

SPECIAL ACHIEVEMENT AWARD 

in recognition of 
notable contributions to 

EXPLORER I . . . 

America’s first response to 
the challenge of outer space. 

The Sprague Electric Company 
is the only electronic 
component manufacturer to be 
so honored by the U.S. Army. 

Sprague designed and manufactured 
the solid tantalum and miniature metal- 
clad paper capacitors as well as the 
key noise suppression filters used with 
Explorer 1. The outstanding 
performance of these capacitors and 
filters is typical of the company’s 
achievements in the field of high 
reliability and advanced electronic 
technology. Developed through 
Sprague's extensive research facilities, 
these components have amassed an 
unprecedented record of reliability. 
Through continued research, Sprague 
Electric Company plans to meet 
the even greater challenges of the 
future with newer and better products 
. . . higher and higher reliability. 


SPRAGUE 


THE MARK Of RELIABILITY 


8PFtA6UE 
CAPACITORS • 

HISH TEMPERATURE 


T ASSEMBLIES 
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INDICATOR iirescatotion for diflocnt fli|lit sihiations is shown. In (A), the airplane is 
in straight and level Hight and on desired flight path. In (B). the airplane is nose down in 
a slight left bank and in a slow rate of turn, slightly high and to the right of the desired 
flight juth. In (Cl. the aircraft is climbing, has a rapid rate of turn to the right, and is 
considerably above and to the right of the flight path. In (D), the airplane is banked to 
the right and is above the desired flight path. 


to use 20 to 25 different pilots-soinc 
experienced, some students. Aircraft are 
being lieavilv instrumented to record 2-4 
different functions, including stick mo- 
tions, which will pennif direct compari- 
son of the relative effectiveness of con- 
ventional and the new instrumentation, 
according to Louis Guatino, cliicf of tlie 
Design and Stabilization Division of 
NADC’s Aeronautical Instninients Lab- 

Tlic \\’aldorf contact analog flight 
displav is housed in a seven-inch diam- 
eter case, 11 in. long, weighing 10 lb., 
including flic all-transistor sen-o ampli- 
fiers required for the instrument’s seno 

' Heart of the indicator is a transhiccnt 
sphere whose upper half is painted to 
resemble cloud formations. Inside this 
sphere is another tran.sluccnt sphwe 
whose lower half has black lines which 
converge to the sphere’s horizon, giving 
the appearance of a number of parallel 
railroad tracks. 

Operating from signals obtained from 
a separate vertical gvTO, the two spheres 
arc driven clockwise or counterclockwise 
by tinv servo motors with respect to a 
set of larec crosshairs whenever the air- 
plane tolls. The two spheres rotate up 
or down whenever the airplane changes 
pitch attitude. 


When the airplane changes heading, 
the upper half of the outer s|ihcrc (with 
c!ouds)rotates in an appropriate direc- 
tion and continues to rotate so long as 
the airplane is in the turn. 

The lower lialf of the inner sphere 
(with converging lines) rotates only 
through a limited angle, proportional to 
the airplane’s rate of turn. Thus it 
moves only at the initiation and ter- 
mination of a turn, taking up a position 
proportional to the rate of turn after the 
airplane has entered the turn. 

Tlic signal for the servo mntor driving 
the upper half of the outer sphere is 
obtained from a separate directional 
gvro. The first derivative of this signal 
provides the rate-of-turn signal for oper- 
ating the motor that rotates flic inner 
sphere. 

The lower half of the outer sphere, 
which can lie rotated independently of 
the top (clouds) half, gives the pilot an 
indication of liis aiq^lane's forward 

Horizontal-spiral lines inscril>cd on 
the lower half of the outer sphere give 
tlie impression of liorizontal lines mov- 
ing toward the pilot, like flying over 
railtoad tics, when tlie lower half is 
rotated. 

A signal proportional to the airplane’.; 
indicated ait speed or ground speed is 


A Personal Invitation to 

ENGINEERS 


from ROBERT McCUlLOCH 


working for an interesting, grow- 
ing company., in one of the 
country's most stiinuiating areas 
. . I invite you to write to Temco. 
Tetneo’s growth is sound and 
planned, its products arc diversi- 
fied and challenging, our facilities 
are modern. Every benefit, for you 
professionally and in ^od living 


Below 


hich Job 


e of t 


Physicist to perform analysis ai 
sign of antenna, microwave, an 
pagalion systems for use in n 
guidance and reconnaissance. Ir 


ming 




nvestigations in new tycies and c< 
eots of transmitting and receiving i 
ennas for both pulsed and C\ 
ind the adaptations of Ihes 
D current use in Electronic Develop- 
neni pro|ects. 

SENIOR FIELD SERVICE ENGINEER 
Openings exist lor a graduate Elec- 


tr military ele 
sny of the fi 


g types of rr 


s necessary. APS-20E. 
APS-45, FPS-20. EPS 8. FPS-6, MPS- 
11. The Field Engineer will coordinate 
the operation and application of the 
equipment to held uses with the Ei 
gineering Deveippment sections. 

Writs BILL 6. HICKEY 

Scrpcri-wor Tk-Ajiiio/ Empliniiirnl 
Room 305A, P. 0. Box 6191 
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Progress in Space Technology 

How General Electric delivered first 
U.S. operational re-entry vehicle 


General Electric Missile and Spoee Vehicle 
Department helped USAF Ballistic Missile 
Division solve re-entry problem . . . speed 
Thor operational readiness. 

CAPABILITIES DEVELOPED RAPIDLY— Early in 
19SS, General Electric's Missile and Space 
Vehicle Department began research and de- 
velopment work on the vitally important 
re-entry phase of the USAF ballistic missile 
program. A skilled core of G-E scientists with 
hypersonic and missile technology experience 
were pulled together from all parts of the 
Company. Special research tools- were devel- 
oped and put into use at MSVD's new Aero- 
sciences Laboratory. Advanced shock tunnels 
reproduced high Mach air flows — 10,000 to 
25,000° F plasma jets simulated extreme re- 
entry heats. With such new tools, G.E. gained 
vital knowledge of the re-entry environment. 

FLIGHT TEST PROVED DESIGN -MSVD engi- 
neers were convinced that the heat -sink type 
re-entry vehicle offered the best approach to 
providing the Air Force with an operational 
weapon at the earliest possible date. Later, 
flight tests proved the soundness of the Gen- 
eral Electric approach. On schedule, only 30 
months after research and development be- 
gan, the Air Force launched the free world’s 
first operational re-entry vehicle on Thor. 

Missile and Space Vehicle Department 
engineers were also able to make important 
advances on other fronts associated with the 


re-entry challenge. Complex re-entry vehicle 
ground support equipment was developed; 
rocket-sled tests aided in solving fuzing prob- 
lems. It was also necessary to build one of 
the country's most advanced data processing 
and computation centers to keep pace with 
the need for rapid processing of Air Force 
re-entry data. 

PRODUCTION ON SCHEDULE— To prepare for 
Thor missile re-entry vehicle production. Gen- 
eral Electric acquired and developed special 
manufacturing facilities and techniques. Proof 
of the smooth, rapid transition from research 
and development to production is the fact 
that Thor re-entry vehicles have passed all 
operational (jualification tests and are being 
delivered on schedule to the Air Force for 
air lift to key overseas bases. 

ADVANCED NOSE CONE DEVELOPMENT- 

Meanwhile, development continues on more 
advanced re-entry vehicles. Last year, one 
such G-E re-entry vehicle, the Thor-Able, 
successfully re-entered at an ICBM range of 
over 5500 nautical miles. With more than 
four years of success as an associate contractor 
on the Atlas, Thor and other programs, Gen- 
eral Slectric is the leader in re-entry vehicle 
development and production experience. This 
proven competence will continue to grow as 
MSVD applies its re-entry experience to the 
expanding list of new missile and space proj- 
ects. Missile and Space Vehicle Department 
of the Defense Electronics Division. at-K 





These Free Booklets Describe MSVD Bollislic 
Missile Re-entry Vehicle Work. 

Indicate the brochures that you would like to 
have and send to: Section E224-50, General 
Electric Co., Schenectady, New York. 

Capobillties of G.E.'s Missile and Space 

Vehicle Department GEA-6904A 

Space Technology Progress GEA-6876 

Heat Sink Nose Cone PIB-2 

Design ond Fabricetien 

of Re-entry Vehicles GER-1583 

Heal Protection of Re-entry Vehicles 6ER-1582 


Tigress h Our Most Important Induct 


GENERAL 



ELECTRIC 




FOR MISSILE AND AIRCRAFT SYSTEMS 


VARIABLE DISPLACEMENT PUMP DATA 




DISPL m 3/REV. 


LENGTH 


A NEW FAMILY OF BENDIX 

CONSTANT AND VARIABLE DISPLACEMENT HYDRAULIC PUMPS 


SMALLER • LIGHTER • FEWER PARTS • SYMMETRICAL ENVELOPE • COMPACT • RL/GGEO DESIGN 
INHERENT NIGH SPEED CAPABILimS • SUPERIOR CONTAMINATION TOLERANCE • HIGH REUABIUTT 


The rugged, simplified construction of Bendix* hydraulic 
pumps plus precision production and quality control expe- 
rience provide pumps with increased reliability for missile 
and aircraft systems. Smaller envelopes permit interchange- 
ability with existing installations and compact packaging 
for new applications. Thousands of hours of endurance, 
qualification and flight testing have proven the Bendix 
family of hydraulic pumps will exceed all existing customer 
and military requirements. 

Pumps are furnished as separate components or as an 
integral part of complete sulj-systems. Standard pumps are 
furnished with forged aluminum housings for temperatures 


up to 400°F. and pressures up to 4,000 psi. Previous qualifi- 
cation of pumps for 550®F. assures you of high reliability for 
lower temperatures and availability of proven pumps for 
high temperature systems. 

Advanced engineering, laboratory, precision manufac- 
turing and complete service facilities are available for 
producing and servicing Bendix hydraulic pumps. This 
assures you of a quality pump manufactured specifically for 
your application. 

All pumps are assembled and tested in a new air- 
conditioned, humidity-controlled, dust-free area assuring 
contaminate-free pumps as delivered. 


MAIOR PRODUCTS— aitcralt and missile hydraulic pumps; hydraulic components and sub-systems; engine fuel pumps and luel system com- 
ponents; piecislon bellows and bellows assemblies; Ihermoslets and related sub-assemblies; and sub-contract manulacturlng and bratlng. 


Hamilton Division 


HAMILtDN, OHO 



Field Effect Tetrode 


Combines Functions 


New Voik— .No\-cl scmiconduclot dc- 
sicc. called the field effect tetrode, 
nhicli can perfonn a number of clcc- 
trnnic functioiw that previously re- 
quired elaborate circiiitry or else 
couldn't be performed at all. lias been 
developed by Bell Tclcpbonc Libora- 

New device e.in be made to function 
as a transformer, gyrator, isolator, non- 
distorting modulator or a short-circuit 
stable negative resistance. It is another 
example of what is becoming known 
as “intrinsic solid-circuitry.” or "inolec- 
ular electronics” (AW April 27, p. 54). 


otitaincd fron .xtemal sensors, like an 
l.SS indicator, OnppltT radar nr iiaciga- 
tion computer, and applied to the servo 
motor which rotates tlic lower half of 
the outer sphere at a proportional 'cl- 

To dispiav flv up, down, left, tight 
commands from a flight director or fitc 
control system, the \\’aldorf indicuto: 
uses a tinv pivoted wedge-shaped cle- 
ment mounted dirccflv in front of the 
concentric spheres to provide tlic illu- 
sion of a fliglit path stretchiiig out from 
the airplane into space. This flight path 
indicator can be tipped 30 deg. up. 
down, left or right and also can be ro- 
tated, corresponding to a roll command, 
through 560 deg. 

.Altitude command is displayed by a 
small flag located at tire nine o'clock po- 
sition along the rim of the indic.itor. 
The flag is operated be direct current 
galvanometer nror ement. 

Iirtcgral lighting is used throirghout 
the instrument, laiinps mounted inside 
the innennost sphere provide neccs.sary 
illuntinarion of markings on the spheres. 
The pilot can select citlicr white or red 
ligh ting. 

A Fresnel lens system collimates the 
image of the sphere aitd flight prrth in- 
dicator to present parallax and to give 
the pilot the illusion that the indica- 
tion is located at infinity. 'Ihc present 
lens svstem linrits the angle from which 
the pilot can view the instnnnent to 
nearly a head-on position. 


■| he field effect tetrode consists of 
a disk of semiconductor material with 
a diffu.sed junction iir which a circular 
trench is ent into each face. Dc]3tli of 
lire french extends tn within about one 
mil of the junction. Two leads are 
attached to each face, one inside the 
trench, the other outside. 

When a voltage is applied aaoss the 
junction, the thickness of the depletion 
layer adjacent to it is increased or 
decreased, depending upon bias voltage 
polaritv. Tins in turn increases or de- 
creases the resistance of each clianncl 
between the bottom of the trench and 
the junction. 

'Ihe device has no direct analog. 


eitlier in tubes or conventional tran- 
sistors. BTL savs. It functions cither 
as a tr.iusformer. witlimit ti.e. isolation, 
or as a gyrator, depending upon the 
bias voltage polaritv. One interesting 
possible application of the gyrator func- 
tion is impedance inversion, which 
su^sts the device could be u.sed to 
make a semiconductor capacitor appc.ir 
to be a higli-Q inductot-a circuit func- 
tion not pteviouslv obtainable vvitli 
semiconductors. When properly biased, 
the device functions as an isolator, al- 
lowing passage of alternating current 
onlv in one direction. 

Another promising ap]jlication of the 
new field effect tetrode is as a distor- 
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SPS RELIABILITY 


j A dynamic atandard of predictable performance 


5 Ways fo Save Fastener Weight 

New FN Featherweight locknut series 
combines minimum mass, outstanding performance 
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Expansions, Changes 
In Avionics Industry 



founders, who join Vsrian hoard of 
directors. 

• Northrop's Nortronics Division will 
build a S4 million engineering, research 
and pilot production facilih’. Occu- 
pancy is slated for inid-1960. 

• Gntmman Aircraft will start construe- 
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slated for late tliis ; 
• Piasecki Ai 



Corp. has opened 
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sales offices and warehouses in the U.S. and 
Canada, or wrile The Garlock Packing Com- 
pany. Palmyra, New York, 

tHX.»M.Trotfeo,erl. 
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serving industry and 
the national defense 


In modern plants strategically 
situated throughout the coun- 
try, Thiokol is making many 
significant contributions to the 
art and science of rocketry. 

By developing new and better 
propellents (both solid and liq- 
uid}— by designing and build- 
ing improved power plants to 
utilize these fuels— by furnish- 
ing essential support equipment 
. . . Thiokol helps to strengthen 
the nation's defenses, helps 
push back our spotiai frontiers. 
Engineers, Seienl/sls! perhaps there’s 
a pfoce for you in Thiofco/'s exponci- 


HUUTSVTtUrAlA. ■ MARSHAU, TEXAS 
1 . UTAH • DENGUE, N. J. ■ BRISTOL, P 
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new 65,000 sq. ft. MasfiL-ld Ekctrnnics 
Division near Scranton, Pa., for pro- 
ducing and testing ar ionic gear. 

• Hie Mcrriam Instniment Co. has 
purchased I-L-S Instrument Corp., 
Cleveland, manufacturer of electronic 
instrumentation- New acquisition will 
be operated as a division with ncj con- 
templated change in personnel or 
location. 

• Pacific Industries, Inc., San Francisco, 
has putchased hasincss and assets of 
Coinputer-Measurcments Corp., North 
Hollywood. Calif. No change of loca- 
tion or personnel is planned for nevvlv 
acquired division. 

• Rheem Manufacturing Co. and 
group headed by Dr. E. M. Baldwin 
will form new company to develop and 
produce semiconductor devices, accord- 
ing to present plans. Baldwin, former 
general manager of Fairchild Semicon- 
ductor Corp., will be vice president and 
general manager of the new Rheem 
subsidiary to be located in, San Fran- 

• The Dalto Corp. is name of newly 
fonned company that will manufacture 
Dalto Visual Flight Simulator Attach- 
ment which gives visual pittcrn of 
approach and runway lights for use 
with flight simulators. Ward D. Davis 
is inc.vidcnt of new companv, Herbert 
Chernin is vice president. Address; 
Hotel Continental, New York Interna- 
tional Airport. 


• Iloffinaii Electronics has established 
its new Hoffman Science Center in 
Santa Barbara, Calif., pending construc- 
tion of permanent facility. New divi- 
sion will be devoted to tesearch in 
electronics field. 

• Ling Elechonics and .\ltec, both of 
Los Angeles, will merge to form Ling- 
Altec. with J. J. Ling as board chair- 

• Wesfinghoiise Electric has set up an 
-^nti•Suhmarine Warfare Pto(cct at its 
Air .^tm Division in Baltimore, to be 
headed by Joseph L. Dickev, 

I >90~0W’ I 

^ FILTER CENTER ^ 

I V 00000; 

► Satellite Weather Radar-Mctcoro- 
logit-.il satellite equipped with radar to 
measure severity and location of prccipf- 
tation. around the globe is one. long- 
mngc oh[cctivc of the National -Aero- 
nautics and Space .Administratibn, 
Strength of radar echo rehirn will gfve 
indie.ition of precipitation severitv, 
Mini.iturizcd version of present radar 
altimeters might be used for such pur- 

►-Arinc Air Data Computer Specifica- 
tion-.Airlines Electronic Engineering 
Committee (AEEC) will soon fonn a 
group to draw' up a characteristic (speci- 
fication) for an airline-tvpe central air 



Desk-Top Analog Compul-er Designed 

Desk top anally computer is completely transistoiiacd but versatile enough to perfoim 
95<% of the routine matbemaCical operations of convcritinnal electronic design calcula- 
tions. according to Electronic Associates. Inc.. Lung Branch. N. |. Accuracy of the ZO 
aiiiplifiet l'R-10 computer is 0.1%. Siae is 15 in, wide, 17 in. deep, and 2*1 in. high; 
weight is about 80 lb. Readout is bv meter or bv an accessoev X-Y plotter or digital 
printer. Price of the basic computet is quoted as under $4,000. 



STRUCTURAL 

TEST 

ENGINEERS 

NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70. F-108 and the rocket 
ship X-15. 

As port of our expanding 
organization, you’ll manage 
elevated temperature test 
projects, including planning 
and design ; conduct tests and 
report results. 

INSTRUMENTATION 

ENGINEERS 

If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 

WritetorMr. A.E, Stevenson, 
Engineering Personnel, North 
American Aviation. Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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Automatic assembly of high strength Hi-Loks up to 45 per 
minute, is one of many producibility factors which enables 
Lockheed to produce a finished Electra In only 88 days. 
The Hi-Lok, because of its collar torque-off feature to auto- 
matically obtain a preload consistent within ±10%, is 
installed quickly and quietly with standard high speed air 
drivers. Torque wrench inspection is eliminated. 
Manufactured in standard and precision tolerances for in- 
terference fit hole conditions, Hi-Loks come in a variety 
of material combinations where temperature resistance, 
high strength and weight reduction are design factors. 

Conlocr your Engineering Slondards Group for complete data on 
the Hcii- Hi-Lok fastener ...or nrile to its. 

TR*DEU*IIK (ESISTEiED, U. S. AMD FOREIGN FATENTS APPLIES FOR 
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data computer. Interested air data com- 
puter manufacturers inav contact \Vil- 
liam Carnes, Aeronautical Radio, Inc., 
1700 “K” St., N.W,, W'ajliinghm, 
D, C., for further information, 

► Major Thermoelectric Program— 
Wcstinghousc Electric will design and 
construct a thermoelectric generator ca- 
pable of producing 5,000 w. of elec- 
tric power for Nan Bureau of Ships un- 
der a recently luvardcd contract. The 
des'ice, belicrcd to be the largest ther- 
moelectric gener.itor yet attempted in 
the U. S.. will comert heat directly into 
eicctricitr’ without mosing parts. 

► Aerojet Spots Neat-Misses— New sys- 
tem for measuring relatise trajectors', 
velocity and distance by s'hich a missile 
misses a target drone has been dcscl- 
oped by Aerojet-General under Navy 
Bureau of .\crommtics sp(insotshi|). 'lire 
svsfcm, called Eircfrac, is a phasc<om- 
parison system oper.iting in the Vi IF 
telemetry land. .Airborne elements, 
weighing 20 lb., ate installed in drone. 
System is being used in both Navy and 
.Air Force drone programs, Aerojet- 
General savs. 

► High-speed Se-raie'onductoi Switeh-.A 
silicon P-N-P-N controlled svvitch, 
which functions similarlv to controlled 
tcclifier but at higher switching rates, 
has been announced by Solid State 
Products, Inc. Unlike a coiiventidual 
transistor, the device a'qnites only brief 
pulse to turn it on. New device provides 
cunent gains of 500 and power gains 
of 2 50.000 at output peak ciutcnt levels 
as higli as 1,000 ma.. company sav-s. For 
te-ehnical details, write- companv at One 
Pingree St. Salem, Mass. 



from Tinker io Evers 
. . . leaving nothing to Chance* 

Talk about double-play combinations. Rene 41 
comes to us from GE. We form it and weld it intio 


► .Authors W'aiitcd— Fifth National 
Communications Svmposiiim. Oct. 5-7. 
to he held in Utica. N. A'., is seching 
technical piipers. Ilicrc w ill be two days 
of unclassified sessions, followed bv one 
day of ‘'Confidential’' papers. I’rospcc- 
tive authors slicmUl submit 1 50-vvotd ab- 
stracts by Jimc lO, along with a brief 
biographical sketch, to Alt. ILilph !.. 
Marks, Technical Program Chairman, 
Griffis Air i•■ofce Base, New A'oek. 


jet aircraft engine rings. Then we ship out the 
rings. To whom? To GE. 

King takes pride in the .fact that it is among the 
very few ring makers who can come to grips with 
this high temperature alloy. 

Perhaps our facilities can serve you . . . from one 


► Russian Atomic Clock— Soviet scien- 
tists have developed im ammonia Maser 
frequenev standard, with stahilitv equiv- 
alent to a clock that loses only one sec- 
ond in 500 years, according to recent 
Russian article. Device will he used for 
extra-long-range radar, improved radio 
transmission and for phvsic.il lueasure- 
luenls. Soviets report. Digest of article 
appears in recent issue of "Information 
oil Soviet Block Internationa! Ccophv-si- 
c-al Cooperation— 1950,’' a weekiv re-view 
of scientific activities under IGA’-ex- 
tended. Piiblic.ition is available from 
Office of Technical Services, Dept, of 


ring to thousands. 

"■(King’s physical and chemical testing laboratories 
make sure nothing’s left to chance) 
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With the AVQ-50, the pilot achieves a new independence 
of the weather. It not only "pictures" the weather as far 
as 80 miles ahead, night or day and under IFR conditions, 
but points out non-turbulent paths through or between 
areas of storm and heavy precipitation, often avoiding 
long and costly detours. The ground-mapping property 
of the AVQ-50 makes it valuable for recognizing land- 
marks under adverse conditions and for checking norma! 
navigation methods. 

Thus Pacific Air Lines, Fairchiid and RCA combine their 
efforts to produce air travel in its roost modern sense- 
comfortable— swift— dependable. 


CUSTOM AVIATION EQUIPMENT 
1819 W. OLYMPIC BLVO., LOS ANGELES, CALIF. 


FOR FASTER, MORE COMFORTABLE 
AIR TRAVEL, PACIFIC AIR LINES 
SPECIFIES RCA WEATHER RADAR 
(AVQ-50) IN THEIR NEW 
JET-POWERED F-27’S 


RCA is happy to compliment Pacific Air Lines on its new 
Jet-Powered F-27's. For these magnificent airpianes, 
Pacific Air Lines has specified RCA's AVQ-50 weather 
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Commerce. Washington 25, D. C. 
Subscription for all 1050 issues is 
priced at 512,00. 

► Florida Electronics Directory— List of 
I'loriela companies engaged in dcselop- 
nient and or niamifnctute of aircraft, 
missiles, electronics and scientific in- 
struments and tlicir products is con- 
tained in a directors' compiled by 
h'lorida Desclopinent Commission, 
Industrial Sersice Dis ision. h'or copies, 
write to Industrial Scrsiccs Disision, 
Tallaliassec. h'la. 

► Power Beliind Voice to Venus— Giant 
klsstrmi tube, |)toduccd b\ I'.itel- 
MeCiilloiigh, Inc., powered the Massa- 
chusetts Institute Technology's radar 
K'liich tecentiv established contact «ith 
lilanet Venus, conipiiny reports. 'I'hc 
su|)er-pmver klystron, des'cloped under 
Rome Air Development Center spon- 
sorship, currently is in production. 
Kimac klvstrons also will be used for 
N.ATO’s new troposplieric scatter com- 
munications network, the company 


► Signed on Dotted Line— Major con- 
tr.ict anards recently announced by avi- 
onics manufacturers include tlic fol- 

• Kolbinan Instninient Corp.. SI2 mil- 
lion from Air Materiel Command, for 
additional production of .\stro Com- 
passes. 

• 1-T-E Circuit Breaker Co., Philadel- 
phia, two contracts from Bendix Radio 
totaling more than SI million for radar 
antenna systems. Antennas are proto- 
tvpes of new eatlv warning radar for 
use on DEW' Line. Reflector will 
measure 60 ft. wide, 25 ft. high. 

• Consohdated Systems Corp., wliolly 
owned subsidiary of Consolidated Elec- 
trodynamics Corp,, a Si-18.700 contract 
from National Aeronautics and S|jacc 
.idministration, for automatic data re- 
cording and monitoring equipment for 
rocket engine testing .it Fdn-ards 

• Bendix Radio reports a purchase order 
for mote than 5700.00(5 from Royal 
Canadian Ait Force fur airborne VOR 
ILS tcceis tTS. Equipment includes new 
lightweight RA-21A NVA-21A nariga- 
tion si'stems and GSA-8 glide slope rc- 
cciser, with associated inmeators. 

• Electronic Conminnications. Ine.. St. 
Petersburg. Fla., 52 million increase in 
contract autliorization from Hughes 
.\ircraft for comminiications and data 
link systems. 

• Bogue Electric of Canada, Ltd., Ot- 
tawa, 5500,000 for power supplies from 
Burroughs Corp. for use in latter's 
AN/l'’S'l'-2 SAGE data processing 
equipment. 

• Marqiiardt Aircraft Co.. Pomona Di- 
vision. 52 million USAF contract for 
.AN/GPS-T-4 radar signal simulators for 
training Air P'orce intercept controllers. 


HADLEY 

missile valves & controls 



If you want 
to keep that 
project on 
schedule . . . 


You need motivation to get performance. 
Hadley has that motivation ■with sound engineering, 
environmental testing, precision manufacturing 
and rigid quality control. 
In addition, Hadley offers performance . . . 
the ability to design, develop and deliver the 
quality product on schedule. 
For more information write. 






COMFORT 

COMFORT 



The Apache is a big, roomy airplane — roomier by far than any other twin anywhere 
near its class. There's plenty of cabin width and cabin height to give each passenger 
ample stretch-out, spread-out room. Whether your Apache is fitted with four standard 
individually adjustable and reclining seats or svith optional five-passenger arrangement, 
each person has his own separate seat with abundant head, shoulder and leg room. 
Passenger comfort is only part of the stor)’. New super-soundproofing means really quiet 
flight. "Tasteful decor and fine styling of the interior appointments add a touch of luxury. 
Quality is evident throughout from the genuine leather seat upholstery to the fine, 
washable nylon fabrics. You'll be proud to welcome aboard the most discriminating 
passengers, ..and they’ll be glad you did. 

FLY THE 1959 APACHE with two 160 fap LycominK, over 170 mph erviise, 
excellent single-engine performance, sensational short field get-up-and-go. See the 
completely new Instrument panel svith center-mounted radios. Seeliow the amazing, 
low-cost Piper AutoControl gives you hands-free automatic flight in the AutoFlite 
Apache. See for yourself why more Apaches are bought than any other twin. Contact 
)Our nearest Piper dealer or write for Apache catawgue. Dept. W-5,Piper Aircraft 
Corporation, LiKk Haven, Pennsylvania. 

PIPER /7 



ATTRACTIVE LEASE AND FINANCE PLANS 
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BUSINESS FLYING 




Cessna Acts to Capture Export Market 


By Frwiii J. Bulban 


Wichita— Recent "task force” ap- 
proach br a Cessna .Aircraft Co. man- 
.igcniciit and technical team in setting 
np an intcinational cx|3ort conference in 
Vice. France, to explore Furopcan, 
African and N’car Mast business airaaft 
market potentials, is expected to pay 
dividends in boosting inirnediatc sales 
.ind tlic rate of sales growth above the 

l earn members expressed coiisidcr- 
,ible optimism about tlie prospects for 
increased sales and general i)n|)rovcment 
in business fiving activitv in the next few 
rears in the areas it covered. Tliev cited 
tlicir belief tliat Cessna’s exports in the 
next year could double compared with 
last vear in the areas tlics' visited. 

Important Impressions 

1 wo important im|)rcssi(m.s, wliicli 
nill strongly influence Cessna’s future 
consideration of the Furopcan business 
airplane market, were emphasized by 
two of the top members of the team 
interviewed by .Avi.vriox AA’ekk here: 

• Interest in business flying in tlie 
Kutopean area is at approximatclv the 
same point on tire curse that it existed 
in the United States .some fise years 
ago. according to Ce-ssna Marketing 
Manager Frank Martin. Actual activity 
is far below the corresponding curse 
in the United States at that time, but 
to consider tliis aspect solcls would be 
to miss an important point; receptivity 
bv the potential customer is there, 
spurred bv experiences provided by visit- 
ing U.S. businessmen, by the foreign 
businessman’s exposure to business flv- 
mg activity during visits to this country 
and bv the incrcisiiig effect of publicity 
regarding executive fiving as practiced 
in this country. 

• Fairly stiff design compelition from 
foreign manufacturers in the general 
aviation category approximately three to 
five years from now is being assumed bv 
top-level Cessna personnel as a result 
of a studv of facilities abroad during 
the team’s visit. Del Roskam, vice presi- 
dent-manager of the commercial aircraft 
division said, Currcntlv, Furopcan gen- 
eral aviation aircraft are considerably 
backward compared witli contemporary 
U.S. designs, lie noted. This disparitv 
is primanlv due to overseas designers 
emphasizing one particular performance 
feature over all others, whicli has re- 
sulted in their airplanes having very 
limited utility. United States light air- 
craft designers have learned to combine 


EUROP5AN markets are emphasized tu dealers by export manager M. F. McIIingci, 


DETAILED SALES KITS, covering techniques new to many dealers, were studied at Nice. 


speed, range, effective payload, comfort, 
and sinall-ficld operating characteristics, 
making some compromises to provide 
maximum utilitv, Roskam noted. 

Considering that European aircraft 
designers do not lack technical know- 
how and that their irlants arc getting 
more and more modern production 
equipment. Cessna savs tliat it must 
consider fiiat tlicv will take heed of the 
growing market and build airplanes 
more compatible to business aviation. 
In fact, some foreign firms liavc already 
indicated strong interest in building 
U. S. designs under license. 

F'ot the nc.xt few vears at least, Cessna 
feels that U. S. manufactnters must es- 
tablish themselves firmly in tliis area 
bv building strong distributor-de-aier 
organizations to the IcvcLs of tliosc 
in this country. WTien the European 
manufacturers become a strong competi- 


tive factor, the groundwork will then 
be te-adv for U. S, builders to establisli 
prodiicboii plants abroad, if neccssiirv. 
Cessna already is studying the problems 
entailed in developing .such facilities as 
part of its long-range planning. 

’I1ie Cessna team that went to the 
companv-org.mized international export 
management canfctcnce in Nice in- 
cluded commercial export manager 
M. F'. Mcllingcr; Del Roskam; commer- 
cial aitetaff cliief engineer Jerry Gerteis; 
Frank Martin; export regional sales man- 
ager Dallas W. Cederberg, and regional 
service manager Paul Bollinan. 

Tire tliree-dav meeting was attended 
bv about 10 Cessna dealers and pro- 
spective dealers and covered marketing 
and sales concepts, design philosophy, 
current product line, advertising, sales 
promotion, publicity, service and finan- 
cial procedures. The company’s coni- 
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THIS IS THE " FIRST FLIGHT" 
0 / tha tiew Air Farce TITAN, 
Anierica'g mosl powerful weapon and 
our No- 1 challenger in the big-miisile 
field. Time: 2/S/59— i.-SS p.m. EST. 

The moat important thing about 
this moment in hielorg is not 
visible here— and it is Wiis; 

Three years to the 
day from the breaking of ground 
at Uartin-Denver, TITAN No, i roared 
into the sky, Those S6 montlts 
saw the ereatian of the free world's 
most advanced ballisHo missile 
facility — and the development, 
production, testing, delivery and 
launching of the first of an etUirely 
new generation of 6a{2tsiic 
nn'ssiic weapon systems, forerunner 
of the Global Ballistic ilissile. 

TITAN is the 
result of an advanced engineering 
concept— developed by Marlin under 
the direction of the Air Force's 
Ballistic ilissile Division 
of the Air Besearch and Dtvelopmoii 
Command— which provides the 
most extensive pre-flight testing of 
components, subasssmblies ai\d full 
scale missiles svei' undertaken. 

This method t» 
the TITAN development, 
and in the generations of space 
systems to follow, may well 
be one of the moat important single 
factors in speeding America's 
bid for space supremacy. 
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Jfariin-Denver 
is one of the 


of The Uartin Company 


SFT -rm rst 

SA.LTIMtSREOBNieefS-OFSUANDO 


picte 1959 line of business airplanes 
was taken along and used for demonstra- 
tion purposes. 

l''or many dealers thi.s was their first 
exposure to tlie latest techniques de\el- 
oped by the company and their first op- 
portunity to discuss problems with com- 
pany people and mutual problems with 
one another. 'Hiis opportunitv provided 
a cross-exchange of information that will 
.■i|)eed de\'clopnicnt of the dealer organ- 
ization by many years, Martin said. Ttiis 
close contact, plus expressed interest of 
many dealers to establish closer liaison 
n’ith the factory will result in the foreign 
sales outlets jumping the long learning 
curse experienced here and starting out 
ssith niatiitc techniques, he noted. 

-\s an indication of hosv interest in 
business flying is taking hold abroad. 
Martin noted that probablv more for- 
eign dealers and other sisitors base 
coinc to the company’s Wichita plant 
the past two years than in the pres ious 
decade. 

To maintain these close tics Cessna 
is immediately putting a full-time sers- 
ice representatise on assignment to 
ss'ork ssith its European area dealers, 
to aid tliem in setting up facilities and 
sols ing problems. The man assigned to 
this duty will be based at the factors-, 
and spend some 60% of his time trav- 
eling abroad. The compam believes this 
ss-stem ss'ill prevent the man from los- 
ing touch with the latest developments 
and will keep him from getting stale. 
.K full-time sales representative will 
also be assigned to cover the area. 
Meeting in Nice 

.K big problem in developing addi- 
tional interest in the company's prod- 
ucts is that as yet few airplanes arc be- 
ing used in the area, snbscquentls- there 
arc many pro.spects svho hase neser 
es en seen one of its -jirplanes, Tliis ssas 
particularly pointed up during a tour 
made svitli the ’IOC demonsfiator. fol- 
lowing the meeting in Nice, which has 
logged some 200 hr. at taking interested 
prospects and local prominent persons 
aloft. Indication.? arc that a number 
of 310 sales directly attributable to 
these showings will result. Martin s-en- 
tured that as a result of the trip to 
Fiirope. Cessna can expect to double 
its llo sales this year in that area com- 
pared with total sales in the past five 

In order to maintain this exposure, 
he stated that the com|)any representa- 
tives assigned to foreign sales and ser\- 
ice in the future will take along dif- 
ferent airplanes of the sarious models 
for their use as they lour the areas. 

Members who attended the export 
conference abroad expect that it will 
hase the same impact in des-eloping the 
dealer organization th-at has been ex- 
perienced following a similar meeting 
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$89,950 FOR I'uci: Gaiiiii.t aiiipliibinn Includes conuiumicalions.iiavigaticii jmckagc. 


Radial Engines Power Widgeon 


ill llu; Soutii Aincricitn iircj: numbers 
of imMcts iuctciisecl as u rcMiU of af- 
teiidniicc at tlie sessions, information 
i\cli.inge resulted in dealers developing 
their facilities and expanding their serv- 
ices, and team spirit engenclcred at the 
meetings led to gre-ater cooperation 
iiiiiong dealers with benefits to all. Con- 
crete results of the past sear's meeting 
csiiild be noted during each succeed- 
ing visit, Martin stated. Mnthiisiasiii 
repotted among the de.ilers at the Nice 
meeting indicated that similar facili- 
ties expansion will he undertaken in the 

As an example of hmv the meeting 
lidpcd expand the .sales outlet problem 
ill Isurope, Martin noted that luiw the 
company's Athens sales representative 
plans to expand his facilities and he- 
tome a full-fledged dealer, lie forecasts 
that if this man follows through on 
ihins he outlined during tlie meeting 
le mav become a distributor. As an in- 
dication of tlie progress tliis spells in 
that area. Martin noted that the coni- 
[Xinv has never .sold in Greece— facili- 
ties have been so lacking that arrange- 
ments had to l)c made for an airline 
pilot to teach the sales representative 
to llv. The countrv has a good poten- 
tial. indicated during the MO demon- 
stration flights made in .Athens where 
150-200 top people in the city were 
given rides. 


Burbank, Calif.— Production program 
for a six-passenger inodific.ition of the 
Crunmian Widgeon amphibian, pow- 
ered by sOO-lip. radial Lycoming en- 
gines. has lieen established bv Pacific 
.Aircraft Hngineering Corp. (Pace) at 
Locklieed Air Tcniiinal liere. 

Tlie Pace conversion |)tovides the 
airplime with a ernise speed of 170 mpii. 


at 66?f imvver at S.OOO ft. with gross 
weight of 5,500 lb., flic conipaiiv re- 
]JOrtS. Other prime performance char- 
acteristics include 10-scc. takeoff from 
water at full gross weight and climb of 
!,S50 fpm. and single-engine ceiling at 
this weight of 8.000 ft. 

Price of the equipped conversion, iu- 
eoqioratiiig some 54 major refinements. 



AMERICAN 

CONTINENTAL 

FRONTIER 

LOS ANGELES AIRWAYS 

PACIFIC 

PAN AMERICAN 

SAS / TWA 

UNITED / WESTERN 

BONANZA AIR LINES 

NOW OPERATING 
JETPROP F-27A EQUIPMENT 


Bonanza wishes 
to thank 
those airlines 
with whom 
it’s connected 
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New Delchem cleaner-descaler 
cleans jet engine hot section parts 
safely, effectively 


Removing the heat scale and carbonaceous de- 
posits which are seared on hot section parts of 
jet engines by 1500-degree temperatures has been 
one of the toughest problems of jet maintenance. 
A new cleaner-descaler . . . Delchem 2128A . . . 
now makes it possible to get thorough cleaning 
for inspection and for renewing operating effi- 
ciency, without danger of mechanical damage 
or corrosion to metal components. 

The new material was developed by Pennsait 
specialists in descaling compounds, paint strip- 
pers and other compounds used widely in mili- 
tary and commercial aircraft maintenance. It is 
applicable both to turbo prop and turbo jet 
engine parts such as combustion chambers, inner 
liners, crossover tubes, turbine nozzles, rotors, 
blades, exhaust components and afterburners. 


Dipping the critical parts in hot Delchem 2128A 
solution, followed by another bath and rinse, 
quickly removes the toughest soil and scale. The 
material meets or exceeds all detailed require- 
ments of specification MIL-D-26549 (U.S.A.F.). 

Delchem 2126A is a homogeneous alkaline liquid. 
Its viscosity is amply low to minimize drag-out 
loss. It is nonphenolic, nonflammable, and com- 
pletely water-rinsable. It is safe on high temper- 
ature alloys. 

For information and consultation, write to 
Pennsait Chemicals Corp., P. O. Box 543, River- 
dale Station, Dayton, Ohio;- 2700 S. Eastern 
Ave., Los Angeles 22, California; or 9009 Sover- 
eign Row, Dallas 35, Texas. 


"...a better start for your finish " 



Mmtal Procsujng Oeportmesf 
PENNSAIT CHEMICALS CORP. 
3 Penn Center, Philadelphio 2, Ps. 
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whicli rcplacci two-blatlc llaniiiton 
Standard propellers, is priced at $5,975 
with anti-icing prosisions and 55,725 
without this latter equipment. Pro- 
pellers. Model IIC/B325O-2D/101fiO- 
B-6, are especially designed to Bcccii 
requirements and feature hca'icr, 10% 
thicker blades than presious Hartzell 


hare been installed at miidificatiiiii 
ters prior to the beech-approved kit. 
I'liicker blades were felt to proride the 
niggedness needed rrhen drawing full 
purser out of the Trvin Beech's 450-li|). 
Pratt & W’hitnev RI5-10 cngincs-an- 
other feature is that they use ball bear- 
ing type retention in tire’ hub com]xired 
with the previous split-ring retention 
system on earlier llart/cll three-blade 
props. I'hrec-bladc prop installation 
also provides some 40% reduction in 
vibration in cabin area compared rr-ith 
the Hamilton Standard install, itioii. 


Additional Items 

Other items in the Beech inodern- 
iaatiun kits include: 

•Jet stack installation (S4.273), triple- 
tulx: frpe reducing manifold back pres- 
sure atrd ])nlling more air over the 
engine to provide e.\tra cooling. 

• Carburetor ram air suoo)k (SI.OQhl 
which provide increased manifold pres- 
sure to allow more power. Ram air 
jjrcssurc is increased at the carburetor 
deck, decreasing the amount of thrust 
liorsepower used to 0|)er.ite tire super- 
cliatgcr. A new mixture valve i.s de- 
signed to reduce ralvc icine. 

• New cabin licatirig svstems. a "super " 
90,000 Btu. Janitrof installation fnr the 
right wing or a lavout of two 40,000 
Btu. units with Stevvart-M'arner heyters 
mounted in the vvliccl wells. Both svs- 
tems have defrosting equipment and 
blowers for ground operation. Big single 
unit is priced at $5,640 and the dual 
system at $2,995. 

• Super 18 landing gear doors pennit- 


Beech Designs Modernization Kits 
For Super 18s, D18Ss and C-45s 


M'iebita, Kan.— Important perform- 
ance gains are realized in carlv model 
Beech Super IS and Mode! D18S and 
C-45 versions as a result of specially de- 
veloped faetorv-supplied kits available 
now through the companv’s distributor- 
dealer organization. 

Refinements developed bv Beech 
engineers can be installed individnally, 
in combination according to the own- 
er’s vvishc.s. or as a complete package 
to provide maximum modernization. 
Kits ate approved bv Federal .\viation 

• Super 18 modernization kit signifi- 
cantly increases early model KISS per- 
forniimcc in every categorv and brings 
it up to pat with new Super IS pro- 
duction models, including gro.ss weight 
of 9,700 lb. (.WDcc- 8. 1958. p. 112). 

• Model D18S and inilitarv versions 
can have gross weight boosted to 9,000 
lb., cruise speed increased more tlnin 
20 mph., MF.TO (maximum except 
takeoff) power inctca.scd from 400 hp. 
to 450 hj).. two-engine rate of climb 
increased bv 510 fjnn. (single-engine 
climb is up 204 fpm.). service ceiling 
increased by 4.100 ft. (single-engine 
service ceiling by 5,700 ft.). Increases 
rtpottcdlv arc based on data Furnished 
bv cnstoincrs who already have Irad this 
kit insballcd. Some of the modifica- 
tions for the basic Model IS include 
new fwtnre.s iiicotpotafcd on 1959 
model Super 18s. 

Hartzell three-blade propeller kit, 


Pace Gannet 


Gross weight 

S.50O lb. 

Uschil load 

1,700 ib. 

Maxiiiiiiiii speed (sea levcO.. 

190 mph. 

Cruise speed (66% |ioncr 


@ 8,000 ft.) 

170 mph. 

Rate of climb (.sea level). . . 

.850 fpm. 

lainding speed (gross weight), 

62 mpli, 

Water lakcolT time (gross weight) 10 see. 



(gross weight) 

8,000 ft. 

End capacity 

158 gal. 

R»nge 

1.000 mi. 


and .vtandard equipment including in- 
strument fliglit panel, is $.89,950. Panel 
installation inciudes a I.ear Navcom 
100, Lear Xavpak 100 and Lear .AnK-12 
with gonio-indicator and gonio-tvpe an- 

Present schedule calls for converting 
1 5 Pace Cannets from zcto-limc 
I'rcnch-built SC.AN-50 Widgeons; the 
company also has a program to convert 
existing Widgeons to Gannet confietira- 
fioii in 30 dav-s, according to Vice 


Prc'sident-Ccneral -Manager Clnitles II. 

Modification program includes re- 
building the existing bulls l>v installa- 
tion of five watertiglit compartments, 
two longitudinal steps in the hull- new 
up-lock meclianisni for main and tail 
landing gears, esoipe hatch and now 
hydraulic and electrical svstcins. Klcc- 
trical system has 50-amp. generator and 
booster coil for cold starts. Entire trail- 
ing edges of the wings are removed mid 
re|)laccd with new ribs; wings arc all- 
metal covered and flush riveted. .\ux- 
iliary fuel tanks of 25-gal. capaeitv arc 
located in the wings. 

Lycoming R-6S0-E3 powerplants are 
fitted with pressure cowlings with over- 
the-vving augmented exhausts. Engine 
modificntioiis include straiglit-througli 
push-rod housings and revised nose 
cones with new engine crankcase vent- 
ing systems. Engines have chronic- 
platcd cylinders and Ntoprene-covered 
ignition harness. Oil svstem provides 
two six-gallon vented tanks. Propellers 
are three-blade Hartzell full-feathering 
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BEEPS WITH A HIGH IQ 

• ••for* missile sensing, guiding snd 'tsisms'tsr'ing 


Electronic signals that report the truth, the whole truth, and nothing but 
. . . wring the best performance from missile systems. By pushing beyond 
known capabilities in sensitivity and accuracy, Texas Instruments is producing 
"high IQ” systems and equipments for a dozen guided vehicles used in every 
basic mission: air-to-air, air-to-surface, surface-to-air, surface-to-surface — 
IRBM and ICBM— plus drone sensors and satellite instrumentation. TI 
exceeds tough specs against tight deadlines, regularly , . . specs asking 
solutions to problems never posed before. For detailed discussion, cleared 
personnel please write or call: service engineering department. 



APPARATUS 


Texas 


Instruments 
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ting txtcnsiun ot gear iit speeds up In 
l()0 inph., ate pticetl at 51,200. 

• SfabiliTcr angle of incidence clumge, 
revises angle from —2 cleg, (o — i cleg., 
aticliiig flitee to six miles pet limit to 
airplane's .epeeel tlirongh dnig redvic- 
tion. -\dditional acrndvnamic stability 
is |jrovidcd by installation of an eleva- 
tor down spring. Cost of ebange is 
s',40. 

• ITicl flow meter, making possible 
most economical and effective power 
‘ettings. is available at SI, -12s. 

• New cowl bracket supports, aimed at 
leduring effects of engine vibration and 
fatigue problems. Cost of this equip- 
ment is S45, 

• Improved oil radiator cooling air 
v.ilvc, permitting coin|)lctc air slmt-off 
over the oil radiator to facilitate «>ld- 
wcatlier engine vvarmnp. is priced at 
58. 

Optional kits also include rev ised nose 
to Super 18 configuration, with temov- 
,iblc access panel- Price is SI. 200. 
W inglip extensions arc also available, 
peniiitting improved rate of climb, de- 
creased stall speed and mote cSective 
aileron control (SI, 8101; fiO-gal. aiix- 
iliarv wing tanks, freeing nose sec- 
tion' for radar and radio installations 
52,991); c-xtended tail wheel raises 
ground height six inches to provide 
easier landings, improved visibilitv and 
ground handling characteristics, also 
levels the cabin floor to provide more 
comfort for pa.sscngcrs while plane is 
(10 the ground (5080); leading edge 
landing lights, including lower-intensity 
taxi light (S291) and new engine crank- 
t-.isc vent, which reduces possibility of 
freezing and clogging of vent and vent 



Basic Kit 

Basic kit for modernizing early Sn- 
|x;r 18s comprises new propellers, car- 
buretor ram air scoo|) and anxiliatv 

Nevv- powerplants, providing iii- 
treasod rcliabilitv and performance, will 
be installed in a new model of the 
Cessna T-57A jet trainer in November. 
Installation of the later engines and 
revision of airplanes' ciirtenf avionic 
cqnipinciit to improve navigation and 
communications facilities Nov. 

24, 1958. p. Ill) will result in later 
production models being designated 
r-17B. 

I'itst phase of progmni. installation 
of new avionics gear, starts in June; new 
hOin-lli.-thmst Continental f69.T-_21 
turbojets will he fitted starting in Xo- 
vember. at which time the airplane will 
receive its new designation. J59-T-21s 
are expected to provide reduced main- 
Icnance and longer engine life than cur- 
rent 920-lh. thmst J69-T-9s, 

Installation of new engines docs not 
require major imidifications, Cessna re- 




Continental Aviation & Engineering Corporation 
has more than 10 years' experience with small 

gas turbine engines Four versions of the J69 

turbojet— delivering 920 to 1700 lbs. thrust- 
are in operation today. . . . The Model 141 
turbine air compressor engine is widely used 
in jet aircraft ground support equipment. . • . 
Research and development programs are con- 
tinuously in process on uprated turbines, new 
turbine configurations, solid fuel propellents, 
and solid fuel ramjet vehicles. 
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What makes a successful engineer? 

Initiative — experience — imagination — intelligence are all impor- 
tant factors. But there is at least one more — enthusiasm. 

Young engineers at Autonetics are enlhiisiastic. They’re fired up 
about the projects they work on, such as the advanced inertial- 
navigation systems for the Polaris-carrying subs, and the guidance 
and control system for the Minuteman missile. 

Variety sparks their enthusiasm. Autonetics’ young men also 
designed Recomp 11. a general purpose, all-transistor, digital com- 
puter; Numill, a com|)lelely automatic, machine tool control system; 
Bace, high-speed automatic checkout erjuipment: and many other 
industrial and military products. 

Today at Autonetics there is room for engineers and scientists who 
seek unusual creative problems in electronics and electromechanics. 
Please send your resume to Mr.B. E. Benning, 9150 East Imperial 
Highway, Downey, California. 


Autonetics ( 



*'’®.®'='l'«''ements of Autonetics’ young men’ The fir,, 
tnerttal navigation system . . . first navieaiiee ® * * successful airborne all. 

Nautilus and Skate on their historic enough to guide the USS 

inertia ly stabilised gyro platform proved oolrahi- daylight flight . , , first 




Treckcr 166 eseeiitive traiisiwrl is fitted for |.\TO. 


Range is about 1.200 nii. I'liTee.blade pcopcIlcK are fu11.fc;tt]icring. 


First Trecker 166 Sold to Drilling Company 


First Treckcr 166 twin-engine executive 
plane, an adaptation of the Treckcr Gull 
ampliibian, has been delivered to Drilling 
Tools, Inc.. Houston, Tex. Aircraft is a 
version of the Ihilian I’iaggio B6 and is 
]>mvercd bv two supcreliargcd Lycoming 
engines rated at 3*10 lip. each. Six-place 
plane is priced Sll-I.50() at the factory, The 
airfianic is built by Piaggio & Co. at Genoa, 
Italv; asseinblv and installation of the pusher 
engines, instruments and incclunical com- 
(xmciits is completed at Treckcr Aircraft 
Cot|).'s facility at General Nritchcll Field. 
Milwaukee, \A'is. Initial production involves 
20 planes. 




Aircraft’s nose coni is removable for iiistrninent and radio repair, rilot's eoiiipartment has separate door at tight. 
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Design 

Dickers, 



Model Series.. PV006 

Theoretical Dspl. JM5 cu in./ rev 
Rated Speed 12,500 rprn 


Theoretical Ospl. .l^cu In./ rev 

Rated Speed 10,000 rpm 

Weight 4.2 It) 

Hp, lb @ Rated Speed 3.4 

Bolt Spacing 3.536' 

Overall Length h’Ai' 


breakthrough now in depth! 



ADVANCED DESIGN 

(PV SERIES) 


VARIABLE 


DISPLACEMENT PUMPS 



Model Series . PV039 

Rated Speed. 8, OCO'rpm 

Weight 9.51b 

Hp. lb ta- Rated Speed ^3.8 

Overall Length .6‘Hi' 


Model Series PV0S2 

Theoretical Dspl. .950 cu in./rev 


Model Series PV104 

Theoretical Dspl. ESOOcuin^rrev 


Model Series PV153 

TheoreticalDspl. 2350cuin./rev 






• “Design breakthrough” as used on this page is a carefully 
considered statement. Here is the lineup of the PV series fixed 
angle variable displacement hydraulic pumps for aircraft and 
missilea systems optimization. The numerous important improve- 
ments briefly discussed at the right indicate that these advanced 
design pumps are destined to set new standards of performance. 
All series have integral automatic pressure compensator and a 
broad range of control methods. This advanced design requires 
substantially fewer parts than conventional design . . . and it has 
reduced to a minimum the number of external sealing elements. 
Now, for the first time, the power saving {and heat rejection) 
advantages of variable displacement are available in pumps of 
fixed displacement envelope and weight. 

When first announced last March, only the smallest unit (Series 
PV006) had completed exhaustive endurance tests and was 
available. Now tL-ee more series (PV012, PV024 and PV039) are 
ready for system application. Three larger sizes are in the 
development stage. For further information write for 
Bulletin A-5233. 


VICKERS INCORPORATED 


• Engineering, Seles and Service Offices: 



IMPROVED LIFE 

Exhaustive endurance tests have proved these 
new pumps meet the requirement of new 
MIL-P-19692 specification (i.e., 750 hours at 
rated rpm which is a very substantia! increase 
over the 560 hours previously required). 

INCREASED SPEED 
CAPABILITIES 

The maximum recommended speeds (both 
continuous and intermittent) have been greatly 
increased for all sizes without exception . . . 
more than doubled for some models. 

SAME HIGH EFFICIENCY 

Volumetric efficiency is from 96% to 98% over 
a pressure range of 500 to 3000 psi. All the 
improvements enumerated here have been 
made without any sacrifice of the exceptionally 
high efficiency inherent in Vickers axial piston 
type pumps . . . under partial as well as full 
flow conditions. 


IMPROVED RESPONSE 

The PV006 series is capable of ful! flow to zero 
flow response in 0.02 sec and zero flow to full 
flow response in 0.04 sec without pressure 
oscillation. 

MINIMUM PACKAGE 

These PV series variable displacement pumps 
have practically the same envelope as constant 
displacement units of equal output. In com- 
parison with standard variable pumps, the 
reduction in envelope varies from 70 % to 15 % 
as size increases. 


IMPROVED CONTAMINATION 
RESISTANCE 

Performance of these new pumps is greatly 
improved even when operating with con- 
taminated oil. This improved contamination 
tolerance results from changes in both design 
and materials. 


IMPORTANT WEIGHT SAVING 

The new advanced design pumps represent a 
100% increase in power-to-weight ratio over 
any other variable displacement pumps now 
available. The magnitude of this improvement 
is evident from the fact that every added 
pound of component increases a missile's gross 
weight from 30 to 75 poiinds. 


IMPROVED RELIABILITY 

Exceptional capabilities (high speed, long life 
and contamination tolerance) under extreme 
conditions . . . even greater under normal 
application. 


PARTS STANDARDIZATION 

Major parts are interchangeable for fixed and 
variable displacement pumps and for fixed and 
variable motors in each series. This standard- 
ization results in customer savings. 

tPATENTS PENDINC 
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FLY WEATHER-WISE (^- 

These weather items prepared in consultation with the United States Weather Bureau 



THUNl) 


S INCE most flyers avoid thunderstorms 
either visually or with radar, the 
only time they usually have to be 
reckoned with is near airport during 
take-ofls or landings. Diagram at 
tight indicates hazardous features of 
a mature chundetstotm. 


Notice the wedge of rain-cooled ait that 
pushes along the ground ahead of 
the storm. It is this rush of air that 
acatcs the greatest hazard to planes 
maneuvering in rhe vicinity- Very ' ' 
sudden wind-shifts may destroy lift 
momentarily and sudden drop in 
temperature can adversely affect engine 
performance. Cold downdrafts 
precede and accompany heavy 
tain and are usually followed 


Maximum turbulence occurs in region 
of heavy rain where downdraft is closest 
to updraft. It is encountered between 
12,000 and 20,000 ft. Maximum hail 
occurs between 10,000 and 15,000 ft-, 
sometimes in cleat ait just outside cloud. 


If forced to fly through storm, take 
following precautions: Prepare engine, 
de-icing equipment and instruments 
for changing conditions. Avoid turns 
and other maneuvers after penetration. 
Avoid over-controlling, tide with the 


drafts. Slow down to safe speed, but 
don't lower flaps to accomplish this. 
Don’t try to adjust throttle for every 
change in airspeed indicator which is 
affected by brief pressure changes 


FORECAST: 


Top Flight Performanc e with 

Mobilgas Aircraft and Mobiloil Aero ! 


For cop power . . . unsurpassed protection, rely on Mobilgas Aircraft 
and Mobiloil Aero. This famous fuel and quality lubricant have been 
designed to assure immediate throttle response and dependable per- 
formance under all weather conditions. Fly safely! Fly with Mobil! 

Tum it! "TRaCKDOWX" ewru !«f)f. CBS-TV. Sec sour local paper Jor tivu and tlvlion. 


Mobil I 
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NEW AVIATION PRODUCTS 



Transport Tow Tractor 

Jet transport tow tractor is capable 
(if tra\'ding with ii load at speeds of 

'i'rjctor, powered by a CImsIcr 
2f)0-hp. industrial engine, has a sO.OOO 
lb. drawbar pull- A drawbar hitch at 
cither end of the vehicle permits tow- 
ing in cither forward or rexersc gear. 

Silent Hoist & Crane Co., fi3rd St., 
Brooklyn 20, N. Y. 



Reception Coupling Tester 

Coupling tester is used for ground 
cheeking of engaging and disengaging 
forces behveen aerial refueling cqiiip- 

Aliimimini MA-2 piill-nff tester is 
manually inserted into the tanker ait- 
craffs reception coupling to check the 
toggle tension and pull-off load forces, 
^'orces arc recorded on a closed hy- 
draulic circuit. 

Flight Refueling Iiic„ Friendship In- 
tcmatioual Airport, Baltimore, Md, 

Jet Accessories Tester 

Major accessories test stand, designed 
for jet transport operators, tests fuel 
controls, fuel pumps, pressurization and 
dump valves and otlier subassemblies of 



Pratt & Wliitncy JT3 and JT4 en- 
gines. 

Model 8893 test stand uses a high 
|ircsstirc variable speed pump to sched- 
ule fuel flow to the fuel control inlet. 
Variable speed dtise holds speed within 
i% of set speed with a load cliaiigc 
of 0 to lOO'X (wer a speed range of 300 
to 4,000 ipm. Flowniefet ranges ate 
215 to 36,000 pph. or -i% for me- 
tered flow and for low- return flow, 19 to 
5,120 pph. plus or niimis 1 %. Vacuum 
pump to simulate liigli altitude is cap- 
able of maintaining 29 in. of mercury 
Vilcmim contirmously. 

George L- Nankervis Co., 15400 Fiil- 
Icrtoii Ave., Detroit 27, Mich. 



^ ^ 

Freon Service Cart 

Scrsicc cart is intended for line and 
os erhaid senicing of Freon refrigeration 
svstems of commercial jet transports. 

The cart will recharge both Freon 
and lubricating oil ami eiacnatc flic 
Freon svstem to 100 microns or less. 
Dehydration and filtration of Freon and 
lubricating oil is achieved with a dessi- 
cant and 2-5 micron filters. Availalile 
as an option is a leak detector. I'lie 
cart can bo modified to meet customer 
requirements. 

Kahn .and Co.. Inc., 541-549 Windsor 
St.. Hartford I, Conn. 


I 





ElectrO'Hydraulic Actuator 

Actuators are designed for accurate 
pii'iliinimg of rocket nozzles, aircraft 
guidance simulators, wind tiinncl mod- 


els and deflecting walls. Positioning 
systems arc capable of 8 fps. speeds on 
a 4-in. cilinder witli accutatr better 
than I jjart in 2,000, 

Positioners arc available in a range 
of from 1 to 500 hp. and operate at pres- 
sures to 3,000 psi. Frequency response 
is flat up to 19 cps. in large cipacity 
sistems, and up to 50 cps. in smaller 



Missile Rate Gyros 

Miniature fluid-filled rate gyros are 
designed for flight control systems of 
both aircraft and missiles. 

Gyros, opcr.ifiug in a temperature 
range of from —65 to 4-185F, arc sin- 
gle-dcgree-of-frecdom, viscous damped, 
spring restrained (torsion bar) types. 
Tlie maker sass that the use of com- 
pensatorv' damping mechanisms ohii- 
ates the need for accessory heaters thus 
reducing weight and volume. Units liai-- 
ing weights from 45 to 1,000 deg. (xr 
second, arc available. 

Kearfott Co,. Inc., 1500 Main St-, 
Clifton, N. J. 

Ultrasonic Vapor Gegreaser 

Degreaser, designed for the .Air Force, 
cleans aircraft engine and histrunicnt 
components including oil and fuel 
strainers, pistons and rings, lahes. 
bearings and |>umps. 

Com]>oncnt5 are placed first in a 
boiling solvent, then in an ultrasonic 
cleaning tank, flushed with a solvent 
sprai- and left in tlie vapor which dis- 
soh'cs .ini’ trace of grease or larbon. 
llic maker says that the unit requites 
1/40 the time of manual cleaning 
methods- 

Narda Ultrasonics Corp., Westburv. 
N. Y- 

Pressure Transducers 

Pressure transducers intended for jet 
and rocket engine testing arc designed 
to resist effects of cnrrosiie liquids and 
gases. 

Model GP-15D is a miniaturized 
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Scott 



OXYGEN 
EQUIPMENT' 

for Civil Avistioi 


STANDARD EQUIPMENT ON MOST OF THE JET AIRCRAFT AND 





Other SCOTT Products 

• Ligbc Aircraft Tailwheel Assemblies 
• Brake Cylinders • Parking Brake Valves 
I Concrol Wheels • Air Temperature Gauges 


scorr AVIAIION corporation 


m 


6358 ERIE STREET • LANCASTER, NEW YORK i-uii sxcry fc 

Export; Southern Oxygen Co., 250 West S7th Street, New York 19, N.Y. 

West Coast Office: Fulton-Venturo Building, 13273 Ventura Boulevard, Studio City, Colifornii 
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unit said to lx; resistant to mechanical 
shock and vibration. It is available in 
ranges from 10 to 6,000 psig. Model 
DP-15D, a differential pressure trans- 
ducer incorporating dual bleed screws. 



is available in ranges from + or — 5 
to + or — 5.000 psi. differential at 
line pressures to 5.000 psi. Both units 
are constructed of tj-pe 416 stainless 
.steel to achiese high strengtii and re- 
sistance to tlie corrosive liquids and 
gases associated with rocket testing. 

BJ Electronics, Borg-Wamer Cotp., 
5300 Newport Blvd., Santa Ana, CaUf. 

Synchro Instrument Tester 

Test kit is designed for field testing 
of aircraft syncliro-transmittcr/indica- 
lor systems, Kit is intended primarily 
for operators of jet transport aircraft. 

Model TE-2A svneliro test stand- 
ard combines four instruments: an a. c. 
voltmeter for checking airaaft voltage, 
a master indicator for checking ssm- 



chro-transmitters, a master transmitter 
for checking synchro-indicators and a 
transformer for checking electrical 
zero of synchro-indicators. Test unit 
weighs 10 lb., is contained in an alu- 
minum case measuring 8 x 9 x 16 in. 

U. S. Gauge, division of American 
Macliinc and Metals, Inc., Scllcrsville, 
Pa. 


WHAT'S NEW 


Telliiif! the Market 

Description of a packaged light source 
for recording liigh-speed phenomena 
with sltadowgrapli and schlieren sys- 
tems, bulletin, Nlarkcting Department, 
M-3. Researcli and Advanced Develop- 
ment Ditision, Avco Manufacturing 
Corp., 201 Lowell St-. Wilmington, 
Mass. . . . flow-rate pressure drop 
curves, cross-section drawings and in- 
stallation drawing of No. 565383 re- 
placement elements for aircraft main 
fuel line filters, engineering data sheet 
No. 102, Bendix h'ilter Division, Ben- 
dix AviaHon Corp.. 434 West 12 Mile 
Rd„ Madison flgts.. Mich. 

Illustrated description of polyvinyl- 
insulated, nuilti-conductoi cable fur in- 
stalling six to 56 pairs of thermocouple 
loads at one time. Catalog 33. I'hermo 
Electric Co., Inc.. Saddle Brook. N. J. 

. , , Electrical and mechanical character- 
istics and drawings of all types of syn- 
chros and rotary components, catalog. 
Clifton Precision Products Co.. Inc., 
9014 West Chester Pike, Upper Darby, 
Pa, 

No. 1 and 2 of a series of new litera- 
ture on ideas for die protection, Micro 
Switch, a dirision of Minneapolis- 
Iloncnvcll Regulator Co., Freeport, 111. 

. . . Uses and descriptions of precision, 
prcssuic-scnsitive tapes and symbols for 
master drawings in printed ciiciiihy, 
folder, Cliart-Pak, Inc.. One River Rd., 
Leeds, Mass. . . . Method of operation, 
dimensions, materials of construction, 
and optional features of Dcltadyne dif- 
ferential pressure indicator. Bulletin A- 
109, .Aircraft Porous Media. Inc., 30 
Sea Cliff Arc., Glen Cove, N. Y. 

Specifications, performance data, ap- 
plication information and optional fea- 
tures of solenoid valves. Catalog 444, 
Atkomatic Valve Co,. 545 West .Abbott 
St„ Indianapolis. Ind- . . . Presentation 
of engineering facilities for the design 
and manufacture of automatic wide- 
band countermaBSurcs, special equip- 
ment and com])lefc systems, brocliurc. 
Instruments for Industry, Inc.. 101 

New Sontli Rd., Ilick.sville. N. Y 

A Guide to Fire Extinguishers, folder. 
Fire Equipment Division, Ansiil Chem- 
ical Co., Marinette. Wise. 

Application, engineering data, per- 
formance curves and dimension draw- 
ings of acceisorv equipment for aircraft, 
missile and siiacecraft, catalog, Lyndon 
Aircraft, Inc., 140-16 Clifford St., New- 
ark 5, N. J. . - . Re-Usable Steel and 
Aluminum Shipping Containers for 
parts and components of electronics, air- 
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You can depend on 

Sinclair 

Aircraft Oils 
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Sinclair Refining Company, Aviation Sales, €00 Rftt) Avenue, New York 20, N. Y. 
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X-15 Propellant' Valves 


Valves for the liquid fueled cugiue of the 
North Auierican X-1 5 h; petsonic research 

(top) and intermediate stage dual propellant 
valve. Ball valves meter liquid oxvgen and 
arnniottia to the Reaction Motors engine at 
rates of 10,000 Ib./uiiu. Flo-Ball valves ate 
prrtduced and manufactured by Hydro, 
mattes, Inc., Livingston, N. I, 


craft, atomic equipment, missiles and 
rockets, illustrated brochure, DeVilbiss 
Metal Fabricators Co.. 5741 Russell St., 
Detroit 11. Mich. 

Technical description of miniature 
magnetic tape recorders for airborne ap- 
plications, Ere instrumentation bulle- 
tins, BJ Electronics, Borg-W'atnet 
Corp,, 5500 Newport Blsd.. Santa .Ana, 
Calif. . . . Applications and specifica- 
tions of Model 502 AC-DC digital volt- 
meter, Data Sheet No, 19-41. Kin Tel. 
Cohu Electronics. Box 623, San Diego, 
Calif. . . . Selection charts, graphs, and 
mechanical and electrical properties of 
AISiMag ceramics. Chart No. 591. 
■American Lava Corp., Manufacturers 
Rd.. Chattanooga 5, Tenn. 

Applications, functions, specifications 
and operating characteristics of valves, 
strainers, filters, etc., for aircraft and 
missiles, catalog, Koehler Aircraft Prod- 
ucts Co., 409 Leo St.. Dayton. Ohio. 
. . . Illustrated description of commer- 
cial jet engine test stands and other test 
equipment. Catalog No, 1383, George 
L. K'ankervis Co., 1 5400 Fullerton 
Ave., Detroit 27, hfich. 

Photographs, block diagrams, outline 
drawings, and specifications of Model 


2IlL.A-4a D-C am]jlifier with isolated 
differential input, (Catalog B-C2IILA-4, 
Minncapolis-IIoncvwen. Boston Divi- 
sion, 40 Life St-, Boston 35, Mass. . . . 
Key infonnation on linear motion po- 
tentiometers, pressure ttansdiicers, ac- 
celerometers and angular position trans- 
ducers, Instrument Summarv Brocliurc 
—March, 1959. Bourns Liboratorics, 
Inc., P. O. Box 2112, Riverside, Cniif. 

. . . Gaseous Oxvgen laboratory Tests 
Critical Missile Equipment, illustrated 
brochure, A. L. Spangenherg, Director 
of F.nginecring Laboratories. Wiittakcr 
Controls Division of Telecomputing 
Corp.. 915 North Citrus Ave., Los An- 
geles 38, Calif. 

Publications Received: 

Van Nostrand's Dictionary of Guided 
Missiles and Space Flight-bv Cravson 
Merrill, Capt.. USN (ret.)-D'. Van No- 
strand Co., Inc., 120 Alexander St., 
Princeton. N. J. S17.S0; 688 pp. Dic- 
tionarv defines and explains most com- 
monly used terras in tne guided missile 
and space flight field today. 

Magnetic Amplifier Engineering— by 
George M. Attura— McGraw-Hill Book 
Co., Inc-, 330 \V. 42nd St., New York 
36, N. Y. S7.50; 220 pp. A basic guid- 
ance on magnetic amplifiers. 


Civil Test Planned 
Of Runway Barrier 

New York— First civil aviation evalu- 
ation of runwav arresting barriers begins 
this month at the Federal Aviatioir 
Agency's National .Aviation Facilities 
Experimental Center, Pomona, N. J. 

'I'hc six-month program, to be con- 
ducted by All American Engineering 
Co. under a SI25.000 EAA contract, 
will test the effectiveness of the com- 
pany's runwav barriers in engaging the 
main landing gear of jet transport air- 
craft. 

A truck-powered fuli-scalc mockup of 
,1 jet transport landing gear, including 
stub wings and landing gear pods, will 
engage the barriers at speeds to 60 mph. 

Two tvpes of runwav barrier will un- 
dergo test. I'hc first barrier. All Ameri- 
canos Model 56. utilixes a tri^er cable 
which, when engaged bv the nosewhccl, 
raises the H-in.-aiameter arresting ca- 
ble above the tires to snag the main 
landing gear struts. 

The second barrier to be tested will 
utilize a pneumatic system to raise the 
arresting pendant. 

In other tests, an Air Force Convair 
C-131 transport will be fitted with a 
belly hook for tests of the arresting en- 
gine itsclf- 



West Coast sets 
new passenger records 
with F-27 1 


Since the F-27 Prop-Iel wat rntroc/uced six months osor 

• The overage passenger load is up 48% on flights 
where F-27’s reploced DC-3's. 

per mile of 19.81%. 

• Totol ppssengsrs carried hos risen 14.62%. 

e The average distance per passenger increased 
from 180 miles 1o 194. 

e The volume of interline exchange broke all records 
for o six-month period. 

WEST consT nmunes 

Serving 42 cities in Woshingfon, Oregon and Idaho; soon to serve 21 more 
in Californio, Utah and Monlona, 
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Lockheed’s HERCULES Airfreighters - 

Your profit-partners; today, tomorrow 


Designed to haul the goods of the world in 

the Jet Age, the Lockheed Hercules Air- 
freighter has a profit-making edge over any 
other cargo hauling aircraft now flying. 

One important advantage is the Lockheed- 
developed Lightning Loader system. With it 
you can winch 22 tons of palletized cargo in 
or out of a Hercules Airfreighter in only 40 
seconds!— saving hours of ground time. 

Looking ahead to the time when air cargo 
volume demands more payload capability, 
Lockheed again has the answer— the bigger, 
longer-rangedsuPER-HERCULES Airfreighter, 
which can bring direct operating costs down 
below 4 cents per ton mile. And pay you a 
handsome profit doing it, 

To compete for air cargo profits today, the 
HERCULES is your best buy. Then, when your 
volume warrants it for your heavy volume, 
long range routes, add the new super- 
HERCULES Airfreighters— retaining the 
HERCULES on Other routes to give you a com- 
pletely integrated operation. 


Map compares cross-counlry HigMsof Prop-Jet Hercules 
Airfreighter, using Lightning Loader system, and fastest 
type piston-engine cargo transport. Both leave New York 
with identical 20-ton cargoes, make same en route stops, un- 
load and reload identical cargo at each stop. By the time 
piston-engine plane arrives in San Francisco the Lockheed 
HERCULES Airfreighter has reached Chicago oo return trip. 


Ovsr-the-wealher capability of 

the HERCULES Airfreighter is an 
important profit-making plus, 
“On time" deliveries of air cargo 
keep today’s customers happy, 
build air freight volume and 
profits for the future. 
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TOP ILLUSTRATION : Today's HERCULES Airfreighter, using Lockheed’s 
Lightning Loader system, can land, unload entire 6-pallet, 22-ton pay- 
load, reload, and take off-in less than 20 minutes time! 

BOTTOM illustration: Tomorrew's SUPER-HERCULES Airfreighter has 
23-foQt longer fuselage, greater wingspan, maximum lO-paliel, 39-ton 
payload capability-plus same Lightning Loader system. 


JKT TBANSPORTS • JET FIGHTERS • JST TRAINERS • COMMERCIAL * UILITARV PHOP-JET TRANSPORTS • BOOKETM 

======== 




WHO'S WHERE 


(Confinued from page 23) 

Clianges 

R. J- Pfeiffer, manager-commercial air- 
craft marketing. North .\jncrican Aviation. 
Inc., Los Angeles. Calif. 

1'. ). Sullivan, assistant division manager- 
contracts, customer sen'icc and material, 
Coiivair (San Diego) Division of Cciicral 
DjTiamics Corp., San I3icgo, Calif. William 
T. -\lvis succeeds Mr. Sullivan as manager 
of contracts at Consuit's Pt. U'orth, Tex., 

Ednnrd N. Skomal. solid state marketing 
mccialist. Motorola Electronics Disisioit. 
I^liocnis, .-krix. 

Derek J. Whitehead succeeds Tim Wood, 
retiring, as chief test pilot. Blackburn &- 
General .Mreraft. Lt.. East Yorks, England. 

Robert O. Briggs, chief engineer, Elec- 
tronics Division, United ElectroDynamics, 
Inc.. Pasadena. Calif. 

Edwin D. Eaton, manager of the newly 
created specialixed |ronnd support equip 
ment department of Hamilton Standard, 
division of United .-\ircraft Corp., Windsor 
Locks. Conn. Other appointments: Ras- 
mond P. Lambeck, chief of prcliininaiv 
design and sales; Wilson M. Alford, dcvel- 
opincut engineer; Harold Rouckc, chief 
of ground support equipment production; 
Sherwood V. Martin, administrative as- 
sistant. Vemiiii E, Hupp succeeds Mr. 


Eaton ns Hamilton Standard’s chief of ex- 
perimental uperatiuns. 

Louis A. W'aviie. mauager, Engineering 
Division of the' .-Vstronics Division, U-ar. 



ft Corp.. 

Louis. Mo. .\lso: Matthew A- Lafet. 
section manager-mechanieni design and de- 
velopmental services. Electronics Depart- 
mental Croup. 

.Michael Dodak. director of marketing, 
.\nioux Corp.. Los .-\ngeles, Calif. 

Hughes .Aircraft Co., Culver Cits, Calif., 
has established I'at East and European 
offices, and made the following appoint- 
ments: Edwin P. Ramsey, in eharge of Ear 
East Operations, Tokyo, lapair; Gco^c E- 
Todd. in charge of European Operations. 
Paris. Erance. 

Northrop Corp., Beverly Mills, Calif., 
has established a corporate district office at 
San .Antonio, Tc\.. and appointed .Arvid E. 
Olson, Jr., manager. 

Edward Waldman, general manager, and 
George Brown, Sr., chief engineer, Teketro 
Industries Corp.. Long IslanJ City, N. 

Dasid D. Mnnto, III, manager, electrical 
and electronic laboratories. Commonwealth 
Engineering Co.. Davton, Ohio. 

niompsoii Ramo Wooldridge Prodnels 
Co., Los .Angeles, Calif., has established 
European and hlasteni United States .sales 
engineering offices, and made the following 
appointincnts: Wilbrd .A. Bridges, head of 


[he European office, Paris. I'‘rancei Richard 
M. Hester, head of the Eastern U. S. office. 
New York. N. Y. 

Joseph B- Tate, manager. Militarv Elec- 
tronics Dis’ision. Scntliwe-stem Industrial 
Electronics Co., a division of Dresser lu- 

jack Winsiow. administTativc ussislant to 

Waste King Corp.. Los Angeles, Calif. 
Also: Robert L, Potter, managet-manulac- 
hiring sen’ices department; James L. Lccka. 

Frank K. Demchock, assistant director of 
ciisloiiicr relations. Chicago .Aerial Indus- 
tries, Mcltnsc Park, III 

Otis E’. Brxan, manager of airline sales, 
Link .Aviation, Inc., Binghamton, N. Y'. 

M'illiam P. Novaek. supervisor-manufac- 
turing engineering, and Carlyle Moore, man- 
ager-technical reproductions. Technical Prod- 
ucts Division. Packard Bell Electronics 
Corp.. Los .Angeles, Calif. 

James A. Doherty, director of quality con- 
trol, Summers Gvroscope Co., Santa Mon- 
ica, Calif. 

Robert W. Landee, director of research 
and development for airborne data eonimnni- 
catioii. Western Division of Collins Radio 
Co- Riirhnnk. Calif. 

Charles N. Hood. H, director of engi- 
iiecriiig. Airborne .AecMsotics Corp.. llill- 
,<ide, \. |, 

Edward N, Goniberg, general manager. 
Consolidated Diesel Electric Corp.'s West- 
ern facility, Los -Angeles, Calif- 



^NORTHEAST 

sJet-Prop VISCOUNTS and 
SUNLINERS now serve the 
entire east coast] 

Montreal Naw York Jacksonville 

Portland Phlladalphia Miami 

Boston Waahington Tampa 

During the past year, passenger preference for 
Northeast Jet-Prop Viscount and Sunlirer Service 
has made Northeast one of the nation's fastest 
growing airlines. And every day more and more 
people are choosing Northeast for the finest in 
air travel between Montreal and Miami. 


NORTHEAST...... 

2S years of progressive air service 
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The FAS SOO-I fuel-air jet 

F-lOE figMar-intarcORlor ready for 
amarBoney aerarnblas. In as Uttio 

J-7S engine compressor to 
3000 RFM sBveral seconds more 



Jet Engine Starters ... by Hamilton Standard 

14,000 NOW IN SERVICE 

HERE IS AN OUTSTANDING ACHIEVEMENT 
where tough performance requirements arc attained with 
unexcelled dependability and reliability. It i? one of 
14,000 jcl engine starters built by Hamilton Standard in 
the past 10 years for 26 di/Tcrent types of first line aircraft 
and missile.i. Twenty basic pneumatic and fuel-air models 
produced typify Hamilton Standard's 40 years of leader- 
ship in meeting ever-new challenges in the fast changing 
world of flight. These and other exciting products and 
projects arc clear evidence that Hamilton Standard will 
continue to lead in the future. 



HAMILTON STANDARD 

Wiifdojr Locks, CoHOfciicul 


ENGINE CONTROLS • FLIGHT CONTROLS • PROPELLERS 
STARTERS . ENVIRONMENTAL CONTROL SYSTEMS 
VALVES • PUMPS 
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Creative-Thinking Engineers Needed 
To Design and Develop Radar Systems 

Crosicy's heavy surveillance radar program covers all aspects 
— from the original advanced concepts to the production of 
e<]uipment. 


Crosley has interesting assignments in the fields of ECM, 
CCM, radar receivers, transmitters, indicators, micro-wave, 
plumbing, antennas, wave propagation, computers, piimary 
power systems, and all aspects of radar equipment. 


Mr. James T. Dale 

Director, Scsenlijic md Technical Personnel 




Crosley 


Technological advances brought 
radar forth as a miracle weapon 
during World War II — since then, 
other technological advances have 
threatened to limit this miraculous 
power. Countermeasures have been 
developed to decrease and nullify 
its effectiveness, aircraft sp^ds 
have increased, small air vehicles 
have been developed that require 
long-long range detection and 
tracking. Radar techniques must 
be developed to meet ar^d counter- 
act the technological advances. 


AVCO/Crosley Radar Engineering 
is answering this challenge with 
new radars designed for longer 
range, greater accuracy, faster data 
handling, and greater operational 
capabili^ in adverse environments. 


An outstanding contribution of 
AVCO/Crosley radar engineering, 
the currently operational AN/MPS- 
16 Height Finder Radar, is being 
followed by other Crosl^ equip- 
ments of greater stature, including 
the AN/FPS-26. 


The challenges of tomorrow must 
be anticipated and coped with 
today — you can be sure that 
AVCO/Crosley engineering is work- 
ing hard to get timely answers 


182 


SAFETY 


CAB .4cc/rfenl Invextigalioii Re/torl: 

Pilot Error Blamed for Nantucket Crash 


\boiit 25H.' .\ug. 15, 1058. Nortlicait 
.\irliiics Flight 258 cr.ulictl {hiring an iiistiu- 
ment approach to the Nantucket. Mass., 
Memorial .\irpoit. 'llic crew of tlirec and 
22 of 51 pasengeri rcteii'cd fatal injuries, 
'lire nine sur\ii*iug p.iiscngeis were scri* 
imsly injured, llic airttafl, nliicli htirned 
after iinpacl, was dcstroicd. 

The accident occurrecl during a straight-in 
\'OR (vciy high frcqucnci nmni range) 
iiulruincnt approach to rumiav 2-1 t2-IO 
deg.). .\n analysis of all the available evi- 
dence imlicalcs that the approach was coii- 
(iniied after receipt of a beloiv-niinimiiin 
visibilitv report. 

At low altitude in the area of the "M" 
faeiliti' fa low-power nondircctional radio 
beacon), the Right encountered luai'v fog in 
which the pilot lost oiicntalioii and ground 
reference. The aircraft contacted the ground 
•ilniost viiiuiltancously with the initiation nf 
an afteiiipt to discontinue the approach. 

Tlic accident imcstigalion .and public 
hearing by the Board, and an operational in- 
spection of the company hy the Civil .Veto- 
uautics .Administration’ fC.A.A), disclosed 


some of the policies and procedures of the 
tompaiiy and on the adequacy of the imple- 
mentation of these policies and pioccdntcs 
These criticisms are stated in the "body of 
this report. 

Through communications with couipam 
officials and the \dministrator, the Board 
has hcCTi informed that positive steps have 
been taken bi- tlie companv to eliminate the 
cicliciencics and that rapid and substantial 
progress has been made. 

The operational factors wliich were iticnti- 
lied as deficiencies during this investigation 
w ere gcnctallv known and accepted hv the 
local C.A.A agents prior to the accident. 
Rceogniring that the responsibilities of the 
C.A.A were not fully discharged, the Adiiiui- 
islrator took action to eniicct tlv local 
situation at Boston. He also cstalilisUed an 
inspection process whereby closer supers ision 
can be maintained over the cffectheness of 
all local C.A.A offices Ihroughout the 
miintry. 

INVESTIGATION 

Northeast Airlines Flight 258 is a 
scheduled operation which originates .at 
l.aGnprdia .Airport, N. A'., and tcmiinatcs at 
Martha's A'inciard. Moss., with one inter- 
mediate stop serving Nanhickel. M.ass. Tlic 
flight is scheduled to originate .at 2(120 and 
arrive Nantucket and Martha's A'incard at 
2128 and 2210, tc-spcctively. 

On .Aug. 1 5, 1058. the flight crew assigned 
to tlic opcr.stion consisted of Capt. )olin T. 

< an llmi-a iirrein Aff Eaatc-rn fl.iyllirht 
liOK.'a on till- I'lock Dlatniu-pK ari- 

nniilli-iil mllva and Altlludu* are nliiwe the 

inlnieintilms) r.ither tlian I-’AA iKvdernl 
Avinlion .Aftenc.v) !s u»-aj lieacin liecau-_e this 


Burnliaiii, I'irsl Officer David C. Cares .ind 
Stewardess .Aricuc Dabek. Following routine 
pa-prations bs the ctcw the fliglit departed 
LaCuaidia at 2225 with 51 passengers, in- 
cluding one infant. Dcp.irtutc was abottt 
two hours kite which wav .itlrihutcal to 
uimulatise traffic and ramp dclass eneount- 
cied bs ctirlicr flights using tlie aircraft, 
Convair 240. N 906‘0. 

AA'eather iufoimatioii )>eitincnt to the 
route indicated that at departure s isu.rl flight 
rules lA’FRi weather conditions existed but 
that by the time Hie flight re.iclicd Nan 
tucket fog might ncecssitafe an instrument 
approach. Accordingls , the fliglit departed 
A’I'R but oil .1 dispatch release ami flight 
plan svhicll antluirizcd instrument operation, 
if ncccssars': on this eontiugenev Boston was 
designated the alternate airport. 

,At takeoff tlie gross weight of the lircraft 
SV. 1 S computed to be 5S.4"8 lb., with the 
luavimuro allowable 40.800 lb. The load 
svas properls distributed according to the 
center of gras its limitations of the aircraft. 
Computations also showed that upon reach- 
ing Nantucket the existing wind conditions 
and weight of the aircraft. 57,002 1b„ per- 
mitted l.nidiiig on the umhlc length, about 
5.800 ft,, of ninssay 24. 

Might 258 opcralcd oscr A'ictor Airway 
4fi to Nantucket. Imcstigalion shosved that 
while en route the flight was in radio eom- 
miinication svitli the eompans radio located 
in the Nantucket teimiujl building and 
with Otis R.APCON fRadar .Approach Con- 
trol). The latter is manned hy C.A.A person- 
nel as an .Air Traffic Control facilits svhicli 
has as part of its responsibility the control 
of instrument liaffic for Nantucket- It is 
locatcil .It Otis AFB. F.ilmonth, Mass. 

Tlie ladio comuuiuicalimis betsveen 
Northeast flights and the company radio are 
not ele( Itonicalls' recotited although the 
essence of cadi is entered in a radio log 
bs' the ground communicator. Tlic entry is 
made in the radio log when the commuiiica- 
lion is completcti and at that lime the actual 
time is noteil and affixed to the ciitrs-. 
0|x*riiting the eompans* radio and maintain- 
iiig the radio log arc .imong the duties of 
Nortlieast agent petsomiel and during the 
tsening of Aug. 15 the-e duties were ]ser- 
foimed hv the senior .agent and one subordi- 
nate. On its face the log shosved several 
errors and omissions .and one time entry 
ss-.is changed, apparcntls- to correct .1 mis- 
take. ilthoiigh the original entrv mas not 
base liecn in error, Because of these dis- 
crepancies Board insestigators found it man- 
dators to corroborate the es idciice presented 
1« the log Iscfore .accepting it. 

Tlic radio tr.nismissinns betsveen flights 
and Otis R APCON are clectioiiically 
recorded. 'I'liroiigh "plashaek” and timing 
of the f.ipcs it was possible to dctvTminc 
aecuratcls the content of c.ich rath'o trans 
mission between Fliglit 258 and this facility 
as SSX.41 as Hu* lime each connniinication 
occurred. 

N 90670 svas equipped with one A'llF 


coiuinunitatioiis transmitter and one A'llb 
communications rcecis'cr: therefore. Flight 
258 could not comimmic-jtc with Otis RAP 
CON .mcl Nantucket eompaiiv at the s.mie 
time. 'Ihix fact, and learning tlial the 
Norfhexest and Otis clocks were ni aeeiml. 
made it possible to compare the times of 
the Otis conmiunications ssith the tune 
entries in the radio log. 

Because weather information gis'cii the 
flight ss'.is veri* iinport.int, eriinparisoiis were 
nude between the recorded obscrv.itioiix 
bs* the AA'calbcr Bureau and those reeu'deil 
.iS bas ing been fiimlsliexl the flight. Fiirthei. 
the times of the ohsersatiuns svere com- 
pared with the times thev svere passed to 
the Right. 

During this svork it was learned that tin 
AA'eather Bureau clcrck was one mimilc faster 
than the Northeast and Otis timepiece's 
To avoid confusion this error has heai 
eliminated in this report and the times iiuli- 
cafccl .ire corrected to the Northeast clock. 

Anolytical Comparison 

Coinparisons were m,ic1e for analsticnl 
purposes using the times from the Otis tape, 
the Northeast log and the AVe.ilher Biireaii 
log. In addition, the essence of the trans- 
missions, the sequence of the transmissions, 
the testinionv regarding the es'cnts, and the 
time involved in the A'OR approach were 
all painstakingly compared to establish or 
refute the acairacv of the times entered in 
the radio log. "Tlie prcpondcr.ince of this 
evidence sustains the aeeuracy of the time 
entries, especially the portion of the log 
kept hy the senior agent beginning at 2528. 

It was the testimony of a Northeast ageiil 
that the initial contact between Flight 258 
and Nnrlhe.ist radio occurred about 2514 
when the flight asked lor the Nantucket 

He sbited he ttonsniilted the 2259 
hoiirlj sequence leport which was: scattered 
eloudx 500 fl„ ceiling 12,000 ft., broken; 
visibility 4 mi,; fog. 

llic ;igcnt st.itccl lh.it at this time the 
senior agent took the microphone from him 
and in csse'nce advised the flight that this 
wc.ilher report was obsolete and, according 
to a special report of 251 1. the weather was 
“partial ohseiiratioii. Hiteefoutlhs mile, 
fog." The agent staled that during this 
comimmication the flight also requested the 
strobe light" he turned on. Transmission of 
the special weather report was logged .it 
2511 .ind. although the information was 
aekiiowicdgcd, according to the agent, this 
was not reflected by the radio log. The 
agent stated he requested the strobe lights 
be turned on hv the C.A.A tommunicotur 
who controlled the lights. 

.At 2514 the flight coiibictcd Otis 
R.APCON and according to the recorded 


sTwn eondeu!s.‘r clIschArga flastilnB np- 
lirnnrh llRlna Inenteil In tlie apiiroAch iiinu 
250 fl. rrom the ThrpsIiul'I light!*, one on elu-li 
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COMMUNICATIONS... 


Radio Set AN/ARC-57 . . . designed and de- 
veloped by The Magnauox Company, in 
conjunction with the Air Force, is an essen- 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com- 
pany's ability to produce and work as a prime 
contractor on a complex weapons system. 

Magnavox capo6i?iiie8 are in The Fields Of Air- 
borne Radar, ASW, Communicaiions, NavigcUion 
Eguipmenls, Fusing and Data Handlvtg . . . your 
inquiries are irwited. 



PRODUCTS 
THAT SPEAK FOR 
THEMSELVES 



THE MAONAVOX CO. • DEPT. 3& • Government and /ndustrial ^VrisioH • fort WAYNe, ind. 
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iiitctutioii .icivisuc! Olli it tvas ImiaI ’ and 
is( the Newport mterKction (lointcd 50 
i, soiitIn\CAl of Nantucket on V 




’126. 

Ilic clearance was issued at 2515. 

.\bont 2524 Plight 258 advised Otis it 
nils going to company fteqiicna’ for "the 
altimeter, etc." The company radio log 
reflected that information as to the active 
run«n\'. surface wind .and altimeter setting 
was given the flight and iogge^d at 2514. 
Investigation showed this time ssas entered 
lollowing an crasiifc and that the time 
ntiginally affixed uas 2526. Because at 
approxiiiiately 2524 tlie fliglit stated it 
uonid rerjuest the information from the 
inmpanv it would seem the tim 
2514 should have hcen 2526 n 
nxecl, Further, beranse the C.\.\ commnnl- 
lator nho turned on the strobe lights testi- 
fied it was done during the fiveniiniite 
|X'riod preceding 2550, it is entirely probable 
tlmt the request for lights occimcd when the 
flight requested other landing information 
cather than during the previous coinmnni- 
s.ition. Certainlv an inhound flight would 
ii(|iiest the lights and landing information 
more logically two or three minutes rather 
than 14 min. before an instmincnt ap- 

I'rom investigation and testimons' Ob- 
1, rined at the public hearing it «as indicated 
(bat the senior Northe.ist agent did not 
know the current operating status of the 
strobe lights or, in particular, that one which 
had lieen inoperative ssas repaired earlier 
that dav. ,\lso, there was no defined pro- 
mlnrc (or informing ground personnel of the 
niircnt airport ficlfl condih'ons. In fact, it 
was not dear to the working ground person- 
ncl how or bv whom the das-today field 
inspection was' made. .-Mso. it sias not cleat 
how the working groups would learn of 
pertinent field conditions, and the procedure 
for passing such information between shifts 
was ill-defincd. 

ly radio 


The tr 

were amplified; however, during periods of 
IFR conditions and when one flight wa.s at 
the terminal a hcasy workload would occur 
which could result ill the radio being left 
imgii-itdcd. Similarly, weather information 
passed over the intercom could he missed 
and unknown to Northeast personnel until 
the Weather Bureau observer, according to 
piocedutc, brought it in typed fomi to the 
Northeast office. 

It was the testimony of the senior North- 
east agent that he gave Flight 258 a special 
weather report of "partbl obscuration, one- 
half mile s'isihility, fog." This observation, 
actording tn tlic W'cathcr Bureau ob.server 
and kV'eather Biircan log. was completed and 
togged at 252" and immediately given North- 
ea‘f over an intercom svstciii. The senior 
noent stated he transmitted it to another 
Northeast flight, 2289. which was awaiting 
(akenlf, and to Flight 258. The time affixes! 
to the radio log entry was 2528. The log 
slinwed an acknowledgment from Flight 
2289 but not from Flight 258. 

The senior agent stated acknowledgment 
slimild have hcen recorded because he was 
very positive the inform.slion was received 
and associated it with a personal conversa- 
tion isctween First Officer David Carey of 
[•light 258 and himself. This conveiMfion 
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Gruelling tests, high-speed film 
sequences, concentrated engineer- 
ing foilow-through and confident 
investment in TECO-ability have 
paid of! by making available the 
finest Energy Absorption unit for 
airline seats. 

5}^ For complete “How” facts on 
TECO Energy Absorption, or to 
see a run-through of the entire 
technical film— write: TECO, Inc, 
3210 Winona Ave., Burbank, Calif. 
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«as oscriicard b; .several persons near the 
radio room, the transmissions being normalb' 
amplified by the radio equipment. The 
senior agent testified that after gisang the 
one-half mile visihililv he sard. ‘‘DItl you 

S : tha! half-mile. Oasc?" First Officer 
res' replied, "Roger, vou Vnovs- how I love 
Nantucket." Tlic senior agent responded, 
"Don't plow up the field." The senior 
agent said this consersation was uncalled 
foi and to him had no significmce. He said 
that he recognized First Officer Carev’s 
voice and added that Carev had \s-orked on 
the Island for Northeast and thev were 
personal friends. 

Northeast Flight 2289 left the Nantucket 
terminal about 2121 and taxied to runup 
position beside runway 24. Tlie captain 
recalled asking the compans- for the latest 
Martha’s N'inesurd weather. To this Flight 
258 volunteered that Martha’s Vincs-ard 
would he no problem and then asked, 
’’How’s it down there?" The holding flight 
replied, "Not too eond." The captain 
testified that he recaried Flight 258 being 
gis'Cn "partial obscuration, threc-fourths 
mile" and that it ssris acknowledged. He 
stated that thereafter he recalled visihilitv 
reports from the compans* radio of one-haff 
mile, one-fourth mile, and one-eighth mile. 

Captain's Statement 

Tlicse, he said, nere given in rapid se- 
quence and lie recalled no response from 
Flight 258 for any of them. The captain 
stated the reports occurred after his flight 
rtuichcd runup position, about 2324. and 
IlioiighI the accident and one-cighth mile 
report occurred close tagclhcr but could not 
recall which occurred first. He did not 
knon the time of the accident nor was he 
able to state with acairacy the times of the 
other esents which ocnirrcd or the sequence 
in which thei' happened. 

.Recording to the Otis RAPCON tran- 
scription, at 2327 Flight 258 did not 
respond to a call from Otis but before 2528 
ictiimeci to the Otis frequency. ,\t 2328. 
in response to an inquin-, Fliglrt 258 stated 
it had not started proc^ure turn hut was 
". . . iust past the marker outbound." There- 
after, at 2330, the flight transmitted "and 
Otis this is Northeast 258, procedure turn." 
Otis responded, "Roger. Northeast 258 
change to company." There were no other 
communications between the flight and Otis, 
•\t 2330 special obsenation number 21 
was logged hv the \\'c.itlier Bureau observer 
a.s "parti.il obscuration, one-ciglith mile sisi- 
hility, log." Tills was given Northeast im 
nicdiatcly, according to the observer, and 
it was the tcstmionj of the senior Northeast 
agent that he pmnipts- transmitted it to 
Flight 238. He stated he gave the informa- 
tion twice with a substantial pause hctwceii 
each transmissiuii and while there ss-as no 
s-erbal response from Flight 258 he tccalled 
a sound over the radio which he thought was 
a "mike click." He said the sound follow ed 
each of the tw'O transmissions of one-cighth 
mile lisihility- 

Thc captain of 2289 did not hear this 
sound nor did he click his microphone. 
'Ilie senior agent esiiniated th.it the action 
occiiiTcd during a 60-90 sec. interval before 
he logg^ it at 2333. He also stated that 
at no time was a one-fourth mile visibility 
report given over the radio. Exainination of 
the Weather Diiteiii observation log re- 
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fleeted no onefoiirth mile observation and 
the AS’eather observer stated he made no 
such observation. 

The senior agent testified that the next 
occurrence wav a report of a fire in the ap- 
praich area to runway 24. This was trans- 
mitted by Flight 2289. The agent testified 
he stepped outside, looked toward the area, 
and Ivecaiisc of rhe fog saw nothing. He 
then returned and logged the report at 2336 
which he estimated was about one minute 
after the report was tran.smilted to him. 

Tlic Naiiliickct Memorial .Airport is 
located on the south central side of the 
Island. It has no tower and is equipped 
with two crossing ninway.s. Each is 4.()00 
ft. in length antT 150 ft. wide although at 
the time of the accident ninwav 6-24 was 
being extended to 5,000 ft. This wntk at 
the soiilhwxrst end restricted the usable 
length to approximately 3,800 ft. The air- 
port lias a regular cicar-gteen, medium-in- 
tensity, 3,000,000-candlcpowcr rotating 
beacon. 

Rimwav 24 is the instrument approach 
runway . There is no II.S (Instrument Land- 
ing System! or ladder-type approach light 
system. Tlie instrument ninwai', as well 
as the others, is equipped with conventional 
threshold lights and medium intensity ele- 
vated ninvvav lights of low-, medium-, and 
Ingli intensity settings. 

Tlic strobe lights previously noted were 
designed as a visual ligliting aid in the instru- 
ment .approach. They were installed by 
Northeast Airlines after eonsidcrahte testing 
for this purpose. The condenser dis- 
charge lights were located 250 ft. from 
Ihc threshold lights, 150 ft. ap.irt, in the 
.'.pproach area. Thev flash two times each 
second emitting a beamed white light rated 
at 10,000,000 candicpower. 

Technical Witness 

•\ technical witness stated the beam was 
projected into the approach zone at an angle 
of 34 deg. .vbove horizontal so that the lower 
side of the projected beam would be 300 
ft. above flic ground over the "H” facility 
located six-tenths of a mile from the runvsuy 
thresliold- This position and altitude would 
he coincident with the approximate position 
of an aircraft at minimum altitude during 
the instninvcnt appro.ich. 

The witness stated what hclosv the 
projected beam the light diminished rapidly 
and estimated it wxiuld he diminished 75% 
appro-ximatcly 50 ft. below the lower edge of 
the beam. 

The record indicates that the strobe lights 
were on several mimites before the accident 
and dearly show's that airport beacon, thres- 
hold lights, and mnwav lights were on. 
the latter set to high brilliance. 

Tlic reported weather conditions required 
that Flight 258 execute a .straight-in A'OR 
instrument approach. For the procedure 
the ground radio facilities consist^ of the 
A'OR station located 1.9 mi. from the run- 
wav threshold and a Northeast-owned and 
maintained "H" faeilitv [a low-power non- 
directional radio hcacon) positioned six- 
tenths of a mile from the threshold of run- 
wav 24. between the A'OR station and mn- 
vvav on an inbound track of 240 deg. The 
manues'ering area for the approach is over 
relatively flat unobstructed terrain with the 
elevation laf the runway 47 ft. me, in scalevel. 

Tlie CA.A-appiovcd VOR instrument ap- 
proacli procedure required establishment of 


a 60-dcg- outbound track after station pass- 
age. This is followed by a standard pro- 
ceditre turn on the north side of the track 
within 10 mi. of the A'OR station. Mini- 
mum altitude in the ptocedutc turn is 
1,300 ft. 

.An inbound track of 240 deg, is then 
required to again cross the A'OR station 
and “H" facility to the tunvvav. Minimum 
altitude over the A'OR is 600 ft. after which 
deswnt is permissible to the appropriate 
landing minimum altitude. Mown in a 
normal manner the approach procedure from 
the A'OR station outbound to the A'OR 
station inbound requites about five minutes. 
In the Convirir ahoirt 35 sec. are required 
from the A'OR to the runway threshold. 

Tire basic wcatiier minima for the A'OR 
sbaight-in instrument appfoicli at Nan- 
tucket arc Ceiling 400 ft., visibility one mile. 
.Accotdrng to the AC.A Form 511, with both 
the A'OR and "H” fiicility in operation, the 
minima for Norlhea.st Convair flights ate 
coiling 500 ft. and visibility one mile. 

C.A.A-u itncsscs testified that these minima 
were the result of a deviation .vuthorized hv 
tire C.A.A after the carrier requested it. ft 
was stated that such deviatirm is provided 
for in Ci'il Air Regulations and, because 
it tesniired no significant deviation from the 
approach obstniction triteria. It was per- 
missible for the local CA.A office to giant 
the request. After consideration of many 
factors involved, this was done. 

It was explaiived th.il lire c.irticr was 
fltrthorized the “Sliding Scale" which is a 
provision of Ihc Operations Specifications 
applicable to the straight-in iippro.U'h, Oper- 
ations Specifications are rules of particular 
applicability prepared and-issucxl hv the Civil 
.Acrouautics Administration under the en- 
abling provisions of Part 40 of the Civil .Air 
Regulations. Under ".-Airport .Authorization 
and Limitations" it i.s stated, "Frir each 
increase nf 100 ft. above lire niinimnm 
ceiling specified, a decrease of } mi. in vasi- 
bililv is authorized, until a ''isibility of 
i mi. is reached." Because at flic time of 
the accidmit a prtial obsciiraliou. which 
does not constitute a ceiling, was reported, 
the "Sliding Scale" was therefore applicable 
to Flight 258 and if was authorized to make 
the approach In 4 mi. visihililv. The auth- 
orized minimlim altitude of 300 ft. was iin. 
affected bv the "Sliding Scale" provision. 

It is import.vut to note the responsibilities 
required of the pilot involved when below- 
minimum weather conditions ate reported 
to a flight during an instniment .ipproaeh. 

Ci'il .Ait Regulations Part 40. Section 
40.406(dl is applicable and states. "If an 
instniment appro.vc4i procedure is initialed 
when The enrrent report prepared by the 
U. S. AA'cathcr Bureau or by a sontcc 
approved bv' the AA'cathcr Bureau indicates 
that the prescribed ceiling and visibilitv 
miuimums exist and a later weather report 
indicating below minimum conditions is 
reeeh'cd after the airplane (1) ... (2) 
is on a final approach using a radio range 
station or comparable faeilitv and has 
passed the appropriate faeilitv and has 
re.ivhed the authorized landing minimum 
altitude (51 - . . such approach may be 
continued and a landing mav be made in 
the event weather conditions equal to or 
better Ilian the prescribed minimiims for 
the airport ate found to exist bv the pilot 
in command upon teaching the authorized 
landing minimum altitude.” 


Except under the aforcstated conditions, 
the approach should be discontinued. Ohvi- 
ouslv. to irrect the terms of this regubtion 
the below'-minimum weather report iniivt be 
received bv the pilot. 

The conditions necessary for a descent 
below urinimum altitnde during an instru- 
ment approach for landing are .stated in .Air 
Carrier Operations Specifications. Item 32 
of these mles tinder "Limitations on Descent 
Below Authorized IFR Landing Minimums" 
states, "No airnaft shall descend below the 
minimttm altiude for landing specified in the 
applicable Form AC.A-311 unless clear of 
clouds. Thereafter, except when landing 
mininnrms of 1000-2 or licttcr ate author- 
ized, no aircraft shall descend more than 
50 ft. belovs' such .altitude, unless (11 it 
has arrived at a position from which normal 
approach rran be made to the nrnway of 
intended landing, and (21 citbci the 
approach threshofd of such rimwav or the 
approach lights or other markings identifiable 
with such runway arc dearly visible to the 
pilot. If, at anv time, after descent below 
the clouds the pilot cannot maintain visual 
reference to the groimd or lights, he will 
immediately c.xcnitc tlic appropriate missed 
approach procedure prescribed in lire applic- 
able Form .AC.\-5i 1." 

Tlie testimonv of Northeast supervisorv 
operational personnel indicated that "other 
marking identifiable with such ninwxii" 
need not he loc-itcd at the rirnwav thicsholil 
and need not he markings which arc part of 
the nrnway threshold complex. 

Company witnesses stated it was their in. 
terprefatinn that the markings should be of 
a pcrxiianent immobile nature and named as 
examples "a citv dump, a swath through 
trees, and a distinguishing feature of a shore 

It was the testimonv of C.A.A Air Carrier 
Safety .Agents associated with Northeast 
that only m.irkings located at tlie threshold 
area of the rmivv.iv wliicli were a p.iit of 
the thresliolri complex could he considered 
"other markings identifiable* with such run- 

Unsatisfactory Interpretation 

Thc*se witnesses indicated the North- 
east interpretation was unsatisfacton' to 
them and until the hearing were unaware of 
Ihc Northeast interpretation. From all the 
testimonv snrroimding the subject it was 
obvious that the wording- of the specification 
did not state a clear meaning. 

Investigation disclosed there vs’cre .several 
55-gal. drums spaced along the extended 
centerline of rimwav 24. Tlie drums were 
spaced along this line for a distance of 1.7(10 
ft. beginning at the "H" faeilitv and ex- 
tending toward the nmwav. The tops of 
the drums were painted white. Tire testi- 
monv of Northeast officials indicated the 
dnims were put there at the instance of the 
companv in 1953 and originallv extended 
from tlic "H" faciliti' to the ninvvav thres 
holtl. hut those which originallv were loealcxl 
over the list l.SOO ft. were removed to 
satisfy a prohlcm they created relating to use 
of the land. 

Companv witnesses stated the barrels 
were intended to idcutifv a ground position 
over terrain which had no other dislingiitsli- 
ing featutes or contrast. 

It was the testimony of the assistant chief 

i iilnt that the barrels were not intended to 
ead the pilot to the rums-ay threshold and 
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PRODUCT ENGINEERING I I SYSTEMS 

ve had professional experience in the following specific areas: 
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AND DESIGN | | STRESS ANALYSIS | |R-FCIRCUn 
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GUIDANCE DEVICES 
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J RELIABILITY 
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INSTRUMENTATION 
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I have had a total of _ 


gears of experience. 


lii.il it njs doubtful if tlif bnrrds could be 
•<•01 .It night, especially in pooi \isibililv. 
Compsin Mipen isurs also stated the baticls 
did not (|ualih as "iithei markings idciitifi- 
a!)Ie «itli sueli rmm-nj" liecausc they could 
d tliea'bv lacked the pcraian- 


cijuireil. It u 


operj- 


liun.ll aspect of the liistrumcut approadi 
procedure was predicated on the barrels. 
I he assistant chief pilot did not recall any 
eonipam material issued to its pilots csplam- 
iiig the purpose of the barrels or tliat the 
iiistallatioii liud been niatle. lie stilled, in 
response to questions, that it isus coiiceiviiblc 
a pilot might use the barrels us a guide to 
ihe ruiinay in poor lisibilih' or might eon- 
sidcr tlieiii as "other markings . . ." 

Scncral persons located at the N.ratncket 
\irpnrt terminal saw Flight 258 when it 
initially amsed over the vieinily of the air- 
port. Most sbtesi this occurred .t few 
minutes before the crash and Hint the air- 
cr.ifl sv.is siene-d tlirnugli breaks in hc.in 
fog flying on an eastern' or northeasterly 

Vuothcr witno-s, a highly qualified pilot 
and thoroughly familiar with the \'0R 
instrument appro, leh procedure, also s.iw the 
flight, lie w.is located iihoiil 1 J mi. west of 
the .rirport. He staled that he recognized 
the aircraft as a Comair and when lie first 
saw it, it nas on an caslerh heading. 

While he \s-atelied. the flight tiinicd left 
to .1 northeasterh lic.iding and proceeded 
Umatil the \’OR station. He s.iid the flight 
III this time nppe.tred to he intercepting the 
6(l deg. inlsounsl ladiat. Being familiar with 
the loc.itioii of the \’OR station he esti- 
mated that the flight oieilie.ided the facilits . 
Me iliscoiitimicd w.itehmg as the aircraft 
proceeded norlhcasteili toward the pro- 
.edure turn iirm. He testified that it was 
eiideiit that the iiistrumeut approach pro 
etdure was in progress and surmised that 
imtiument weather must liavc e.sisted .it the 
anport iiltlioi^h at his loe.ition the Heather 
w.is elciil. 'Ilic witness st.iled that the aii- 
iraft was cle.irh' sisihic and It InofcctI and 
•riuuded nornial. 

Scseral |iersoiis located northeast and 
northwest of the \'OR station .saw the air- 
ir.ift. Most obsened it casnalh ami stated 
ii ssas tlifii flying soiithsscst tnsv.ird the air- 
port. One. locnted about 1 1 mi. northeast 
of the ^^OR, stated tlic aircraft seemed low 
ami estimated it to he about 2110-250 ft. 
above the terrain. Nearlv all said if looked 
and snimded normal, and ,ig.iin the ucathcr 
enmlitioii.s in this .area ivere described as 
gnieially clear. 

There was no reliable description of tlie 
flight path of the aircraft from the area of 


VOR to the 


Wthic; 


ininal, about one 


Cjftcr until the crash ii 
dense. Hie fog svas described as sea fog 
which moled in from the ocean in layers 
,ind naves. It moved northeasterh from 
Ihe ocean acrn.ss the airport into the ap- 
pm.ich area of riinnay 2d. Some noted the 
lights of Flight 2289 which was nailing 
!.ikeolT about onc-lialf mile from the leimi- 
n.il. They stated these lights nere l usihlc a 
fen' minutes before the crash hut at the 
lime of the accident thev sscie blotled out in 
fog. 

One niliicss at the tcrnuiiol said that he 
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■II recent tests conducted by Wyle 
Laboratories of £1 Segundo, Calif., 
Model B-3106 Cole Connectors 
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....leu 19 contacts, wired 
series. At vibrations up to 100 
'amplitude there was no evidence 


^oU 


✓ 1000 CONNECT*®**^ 

,/LI«IPffiSSUHSI»»»'«””‘“’ 

✓ PRESSURE - 


✓ tXPLOSlOH PRO®^ 

.BlBSHICUUSiaB. “ 

..rovTuomBCBU 


luiik niuvmg »itli tin uHici fug iiaiibs tin 
■niporf. Tills, lit viiil, hlottfd out tin liglits 
of the DC ? (I-'liglit ’ISd) Jiul ivas iiioiing 
toward the appmicli area. While iv, itching 
for I‘'lig1it 2?8 to l.md he saw a light .ippeir, 
(he bcjni of which, he ■aid. wav trUngnlai. 
narrow at the top .ind hrojJ at the hottoni. 
lliis he tliniight w.-iv llic l.nidhig tights of 

dht light appeared onli monicntarilv lint 
It wav viifhcicnt to illuininate the fog h.ink 
n.d to outline the right or rear side .ind tlie 
lop; tile l.itter wav estimated to he about 
2I10-2?0 ft. above the ground, ile said the 
I "lit einaiMtetl from hcliind or From within 
the fog hank. 

Several others saw a light; however, they 
ili-vcribed it as an etpluvivc-like flash at 

The devciiptiini iif tiic we.ither conditions 
h- the wcatlicr ohverver on diih did not 
differ viibstantiaUi froui the descriptiini given 
111 ground ivitnesscv. Me noted lliat stats 
wete I'ivible through breaks in the fog and 
vsliniatcd the fog was about sevni-tciilliv 
coverage ,it 2?11. increasing to nine-tenths 
(oser.ige at 2??0. Me stated llul when he 
took the one-eighth inflc observation he 
tliimght the fog scemcil f.airlv uniform 
and at tli.it time he did not note a fog hank 
av .such hut being outside only for ,i short 
petitxl he could have been in it at the time. 

Tile observer said that in his espericiict 
it was not imnsnal to have a lieavv fog .it 
the airport with the surrounding are.is gen- 
i-ralli' dear. Tlie observer testified tliat in 
measuring the one-eiglith mile vlsilsilits 
llicre were refaences vvfneii showed the visj- 
liilih- to be equal to this saluc and not less. 
Me said, however, that nieasnring visibility at 
S'.intuekct vsas li.mipercd hy the lack of 
refete-nce in all qiiaelrants and .it varying 

llic weather observer testified that, ac- 
lorcling to \?^ealhcr Bnican procedures, after 
plivsically obtaining the observation dati he 
letimied to the office wlie-re it wae recorded 
III the W'calhct Bmcan log. Me st.ifcd rliat 
the time affixed in tlie log was observed 
■it nr ne.it the compiclion of the recording 
,iml immcdiatclv the iiifomiation was pa>scd 
to Vorthcast over the intereom, lie said 

tile observation and give it to C.-\ \ for tel^ 
tvpe tt.nisniissioii. 'Ilie vvitiicss said llib 
jsroecdutc was followed on the night of 
tile accident and cstiniiited tliat no more 
than 15 see. transpired from the log entiy 
time of his obvcn.itmn until It was passcii 
to Northeast. 

.\ccotding to the- existing Wcatlicr Bureau 
proeedmeat the time of the accident, special 
weather reports were telctvpcd to Otis 
R.LPCON on the scan periods (20 :nid 40 
mill. past the hour). Special svc.itliet ohset 
vations lictvvcen these periods were not 
available to this control facility althongli 
N’orliieast flights were in comnumicatiim 
with Otis during important ph.iscs of tlie 
nistrinnent approacii and, as noted, when 
loOTimmicatioii w-ftli the companv was 
prHliided. 

\''ilncsscs at the public hearing .igreed 
that all import.Hit vs-cather reports snourd he 
available immediately to Otis so they could 
lie funiielied to a flight when on the Otis 
radio frequency. 

siiiiil.it siliiatioii existed with respect 
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TWO POTENTIOMETER PRESSURE PICKUPS 


Designed for missile applications, these two pot pickups, the 4-380 for low pressure 
and the 4-38 1 for high pressure, are built to exceed severe environmental require- 
mems for in-flight measurements. Rugged construction provides both pickups with 
a high order of accuracy and reliability for missile work. 

Low Pressure Type 4-580 Measures absolute, 
gage, or differential pressures in ranges from 0 to 100 
psi. A miniaturized assembly ofcounlcr-balanced flexure 
pivot design is connected directly to the pressure sum- 
ming capsule and is capable of withstanding mechanical 
shocks up to 75 g's without damage or calibration shift. 

The internal element is hermetically scaled and com- 
pletely isolated from the pressurizing media. 

High Pressure Type 4-38i For extremely accurate 
pressure mcasuremems. in the ranges from 0 to 100 
up to 0 to 5000 psi, this gage, absolute, or diffcrcnliai 
Bourdon-lube pickup incorporates a unique wiper arm 
which eliminates all mechanical multiplication linkages, 
thus enhancing the pickup's repeatability and resistance 
to vibration. The pressure sensing clement is oil im- 
mersed for dampingand is isolated from the pressurizing 
media. The stainless steel case is fail safe to 7500 psi. 
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Y.C. Lee 


His full name is Yuan Chu’en Lee, but to most of us at 
Aerojet, he’s known as "Y.C.” As Director of Corporate 
Research, Y.C. is in charge of our astronautical, other- 
planetary endeavors. 

Y.C. and his associates are grappling with the knottier 
questions of space technology and advanced propulsion. 
They're studying advanced magnetohydrodynamics, 
extraterrestrial physics, and relativistic problems. They're 
looking for new fuels based on ions, gaseous free radicals, 
and nuclear plasmas. 


Fundamental research has kept Aerojet at the forefront 
of the rocket field. Thanks to people like Y.C. and his 
team, we’ll stay there. 

That team, by the way, is hand-picked. It's one of 
several such groups at Aerojet that offer opportunities of 
unusual scope to the scientific and engineering imagination. 
Let us see a resume if this is your kind of challenge. The 
address: aerojet-cenebal corporation, P.O. Box 296, 
Azusa, California or P.O. Box 1947, Sacramento, California. 
Attn: Director of Scientific and Engineering Personnel. 



:o the Boston Northeast dispatch office. 
I'liis, it was stated, resulted in a lack of 
timch vs'cather information and hampered in 
some degree the execution of dispatching 
tesponsibilits. 

insestigation at tire accident scene dis- 
closed tliat N 90670 initially contacted the 
ground approximately 1.4a0 ft. short of run. 
ssay 24 and about 650 It. to the left (in- 
bound I of the extended mnway centerline. 
I'hc initial eontset ssas shown bv light tire 
tracki made b) the tires of .ill three landing 
gear components. The lightness of the 
tracks in soft ground shosved the aircraft 
h.id little, if am', rate of sink or dc.sccnt .it 
inih’al contact. 

Tracks Studied 

Because all tlie tracks began nearly siinul 
taneously it was also ciidcnt tlut the air- 
craft wa.s nearly level laterally and longitud- 
inallv. Tire tracks bv all landing gear coni* 
ponents continued for about 145 ft. along 
.1 magnetic heading of 215 deg. and over 
humpy but fl.it terrain which aicragcd about 
50 ft. mean sea level. 

There was a scries of 14 left propeller cut.' 
in the ground across the left tire tracks, 
beginning after about 50 ft. of rollout and 
spaced os'er a disbnee of 100 ft. Tlic first 
three cuts, about three to four inchc^ deep, 
were well defined and the distance between 
the first and second cuts was 4.1 ft. The 
later slashes were of lesser depth ami about 
equal in width to the blade chord showing 
that the blades were being ttc.itcd and bent 
rearward as the cuts progressed. Obviously, 
such deformation destroved the propeller 
function. 

The wheel tracks ended after about 145 ft. 
when the wheels contacted a sli.irp but not 
high nsc in the ground and the aircraft 

s. itapultcd into the ait. It crossed a dirt 
road and passed through a clump of scrub 

\ branch of one of these trees was marked 
hi* a blade of the right propeller. F-xamina- 
lion of the cut showed it was made at the 
bottom of the propeller arc and by the tip 
of a blade. 

Tliis information and the height ot the 
mark showed the aircraft was tolling rapidly 
left at this point. 

-Xpproximately 400 ft. from the initial 
ground contact the left wing struck the 
ground and ptogiessivclv disintcjnited as it 
dragged for the next 500 ft. The aircraft 
entered a scrub pine thicket cutting a swath 
the narrowness of which showed the aircraft 
was then nearly vertical in its roll axis. 

Magnetic Heading 

The aircraft sxeted left to a ni.igiielic 
heading of 190 deg. and reached an attitude 
slifhtlv past inverted. Nose down in this 
altitiule the aircraft plunged to the ground 
making simultaneous confiict with the right 
ising and posvcrplant and the nose .section 
ot the airplane. Tlic center section and 
fuselage then cartwheeled forward to an 
upright attitude and, nn a magnetic heading 
of 205 deg., slid 125 ft. to a stop, some 

t. lOO ft. from the initial contact. 

The fu.sclagc stopped- facing across the 
wieckage path, and the center section, 
broken from the fuselage during the cart- 
wheel and slide, faced about 90 deg. to the 
left of the fuselage. 

Fuel from the shattered wings was hurled 
into the main svreckage area and ignited. 


The resulting fire consumed a major portion 
ot the wreckage. 

Alt major components of the aircraft, in- 
chiding flight control surfaces, were 
accoiinterl for in the wreckage or along the 
ground path. .\il attach fittings were secure 
ot there was ample evidence indicating they 
were secure before the ground impact. It 
was determined all doors and access panels 
were closed and secure at impact. Tliere 
was no evidence of fatigue failure and from 
the evaininablc structure there was no sug- 
gestion of inflight failure. 

I he control system could be traced only 
from fiisclrge station 200 rearward hecaiisc 
of complete impact and fire destruction to 
the forward fuselage and cockpit areas, 
ll’ilhin the examinable area there was no 
ei'idence of control malfunction or failure. 

M.xamination of the landing gear compo- 
nents disclosed the right main gear was 
retracted and locked. It also rescaled the 
left main and nose gears were in the 
retraction cycle when carlv impact forces 
scs'crely damaged the retraction mechanisms 
and tore off the nose gear. Later in the 
sequence the left gear ssas also torn off. 
Examination of the flap gear box showed the 
sviiig flaps were extended about 1 5 deg. 
when the aircraft came to rest. 

Both posvcrplants were in the main 
wreckage area. The No. 1 (left) power- 
plant was tom out and came to rest adjacent 
to and facing the center section of the air- 
craft. The No, 2 (right) engines, also tom 
out. was located back along the wreckage 
path about 40 ft. from the main fuselage. 

Hie nose section and propeller ss’ere 
broken off and located about 75 ft. from 
the engine. Both engines received ground 
fire damage; however, there svas no evidence 
of fire in flight. detailed examination 
res’ceded no indication of engine malfunction 
ot failure ot other conditions which would 
adversely affect their normal operation prior 
to impact- 

propeller Examination 

Both ptopcilcfs w-ere light on their shafts 
and although all blades were bent or broken 
the blades or .stub ends remained in their 
hubs. Examination of the spider shim plates 
revealed impact markings. These, when 
measured to determine me propeller blade 
angles, disclosed an angle of 57 deg. for 
the left propeller blades and an angle of 45 
deg. for the right. 

The propeller govemon were bench 
checked to ascertain the rpm. settings. Re- 
sults showed settings of 2,550 and 2,562 for 
the left and tight governor, rcspcetivcly, and 
closciv approximating 2,500 rpm. normally 
used during the approach. 

Using an rpm. ot 2,330 and the distance 
of 4.1 ft. between the first and second pro- 
peller slash in the ground, the resulting 
conipniation of gconndspeed for the aircraft 
when the cuts were made was 126 kt. 
■Iliis, ;iil'jwiiig for the effect of the reported 
.surface wind, indicated an airspeed of 131 
kt. Further compulations using the ground- 
speed. propeller blade angles, and rpm. 
permitted an estimate of power being de- 
veloped at Ihe instant the shim plates were 
marked, for Ihe left engine when its pro- 
peller slashed the ground and for the nght 
engine at final Inipaet. or approximately five 
seconds later. 

The icsiiltant estimates were 1,342 hhp. 
(brake horsepower) and 2,450 hhp. for the 


left and right engines, respeeth cly. The 
sallies also approximate approach posver For 
the left engine and maximum posset for 
the right. 

Nearly all of the radio Comniumcations 
and nas'jgational equipment sustaned ses'cic 
and extensive impact damage. l‘i 'nine in 
stances only fragmentary portions of this 
et|uipmcnt were tecoscred. 

llic \'HF (vciy high frcqucncs) com- 
numicatlons transmitter and ceceiset and 
the HI-' (high frequencyl transceiver nett 
destroyed. Both \’HF navigation receivers 
were oiislicd and inoperative; however, the 
tuning dial for the first officer's w.ts found 
indicating 117.0 me., the Nantucket \'OR 
[requenes*. The captain's tuning dial 
showed 115.4 me., an unrelated setting. 
Both Omni bearing indicators showed approx- 
imatcly 60 deg. 

Omni Mag Indicators 

Both Omni mag indicators were badls 
damaged, inoperative, and could not be 
tested, Rcasscinblv of the course selector 
gears of the captain's instniment revealed a 
course selection of 240 deg. The "To-From" 
indicator indicated “Ffoin." llie compar- 
able instniment from the first officer’s posi- 
lion showed a course selection indication of 
24-, the last digit oblitaatcd. It may be 
recalled that the inbound track of the 
instrument approach is 240 deg. 

-After tcpfacing broken tubes the first 
officer's -VDF (automatic direction finder) 
was operable hut with low sensit ' i‘> . The 
captain's was damage-d hciond t - riie 
tuning condensers showed 244 kc. and 256 
kc. for the left and right positions, lespce- 
lively; howeier. both showed evidence of 
having been pulled and shifted bv impact. 
Tlic “H" facility frequency to which at least 
one of these units would normallv be tuned 
is 224 kc. 

Of the gyrosvn instruments, the two 
gy rosyn compasses and one of the two 
gvrosyii amplifiers were recovered. One of 
tfie compasses, though badly mutilated 
by impact and fire, showed an indication of 
190 deg. which closely approximated the 
final ground inipaet heading. Tlie other 
compass provided no useful information. 
The amplifier when checked functioned 
normallv. 

The top plate asscniblv from each of the 
twx) flight altimeters was recovered although 
its installed position (rig'ht or Icftl could 
not be determined. Both assemblies were 
hadh crushed and burned and partialis 
melted away. Using the fragmentary 
evidence as-ailable it was concluded that 
one altimeter was set at 29.92 and the othei 
at 29,65 when both were subjected to in- 
tense fire. Ilictc was evidence indicating 
that ail object w-as thrown against the setting 
kiioh of the taller assembly causing it to 
turn and change the setting before being 
exposed to the fire, llic latest altimeter 
setting furnished the flight was 29.91. 

nuring the public hearing the conipain 
vice president of operations and the assistant 
chief pilot desCTihed the company's opera- 
tional policies and procedures relating to 
initial pilot selection, pilot training and up- 
grading. and continued pilot proficiency. In 
general, the testimony described policies and 
procedures which intended a program within 
their areas comparable to those of other ait 
carriers. In some are.is, however, the adc- 
quaev of iinplcinentation of the program 
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and consequently its effectiveness was 
questionable. 

Concurrently with the accident investi- 
fation the C.\A undertooh an operational 
inspection of the carrier. It was midertaVen 
under the CA.A responsHiilily for the super- 
vision of air carrier owrations and was 
proniptctl by three fatal accidents experi- 
enced by the carrier since 1956. The in- 
specting team was composed of ses-eral air 
carrier safety inspectors other than those 
assigned to the Boston office. It functioned 
under the Regional .Vdministiator. 

Tile aeeident investigation by Board in- 
lestigators and the conclusions reached by 
tile C.VS team were similar in scs'cral areas, 
sonic of which have already been presented. 
Of other areas, one of the most important 
was operational training which nas consid- 
ered in.adcquate, the result of scscral factors. 

Testimony of Northeast witnesses indi- 
cated that the use of Northeast aircraft in 
the scheduled operations took priority oser 
tlicif use In training. Board invcsiig.ilots 
determined that at times this resulted in 
II leiinplions of the training function and 
rednecd the Over-all cfFectivcncss of the 
pograin. Tlic C.-\.\ team concluded that 
inefficient scheduling of aircraft over the 
"stcmi reduced the availability of aircralt for 
training. Ijck of training personnel also 
.■onrribiited to the problem. 

riic CA.\ team indicated that undesirable 
f.ietors in the pilot check program contrib- 
uted to the csalnation. It eoneludcd tliat 
Hietc was a need for greater standardiration 
of flight check procedures among the check 
pilots and mote explicit Instructions to them 
reg.irding Ihcit duties and responsibilities, 
riic team concluded that supervisory person- 
nel needed delegated aiithoritv commensur- 
ate ivilli their positions. Allied to the check 
program was a tcqiiiremeiit for greater stress 
on the importance and use of recurrent 
tnining. 

During the C.A.A inspection, Northeast 
mpt.iins received flight proficienev checks. 
The results substantiated the conclusions of 
the team when a number of these pilots svcrc 
graded unsatisfacloiy on their first check. 

It was the testimony of the local C.\.A 
air c.irrier safety inspectors h.wing responsi- 
hilitv for the supervision of the operational 
phases of the currier that, in general, they 
were satisfactory. Obviously this judgment 
was not in accord with the C.\.\ inspecting 

During the accident invcsiigalion Board 
imestigators found It difficult to determine, 
from the available compjiiv records, some 
of the current qualifications of line pilots. 
It was learned that some of the information 
on which the company relied was submitted 
by each pilot ratner than being obtained 
from the record system. 

ANALYSIS 

.Avaihbic evidence indicates that except 
for ,1 late dcp.rrturc Riglit 258 operated in 
a normal manner to Nantucket. Position 
reports, requiring the use of navig.itional 
equipment, and other communications from 
the flight gave no indicjtion of operational 
or equipment difficulty. Although portions 
of the aircraft wTcckage were destroyed or 
badlv mutilated no evidence was found to 
indicate the aircraft or its equipment con- 
tributed to or caused the accident. 

It is believed that at or about 2311 the 
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flight given the Xnnhitkfl 3?ll >]X'Ci.il 
ncatlicr olvvcrvatimi of "parfiiil nh>cnnitioii. 
visibililv i mi.'* This is supported by the 
Northeast agent who stated it was gheii aiiri 
bs' an appropriate entrv in the Northe.ut 
r.iilin log. Heteipt of the information is 
supported In .iction of the flight alien, 
sliorth tbeteafter. at 3514, it cont.iited Otis, 
asked for, .iiid reeehed an instrument ,ip- 
proaeli clianmee. Because the flight bad 
operated k'b'B before this and icportcd it 
w.is "lisnal" when the dc-.lrance was re- 
quested it \sonld be logical to assume the 
c:e-w kness Ih'R tondilions existed at Nan- 
tneket anti therefore requested the IT'lt 
clearance. 

\s indicated earlier, the Roanl is of the 
opinion that the landing information given 
llie flight and logged as being gisen at 3TH 
isas in fact given inst before 3T3fi, the 
origin.il entry. Tin's opinion is supported by 
se'eral f.ietors. biisl, I'Tight 3’S informed 
Otis at 3T24 it w.is going to company fre- 
quency to obtain this informaHon. Second, 
logic dietatfs fliat such ininimation would 
normally be requested In an inbmind II'R 
flight two to tliTcc minutes before on iiistni- 
nient approircb rather Mian 14 min. Tliis 
is espccialh true in deteriorating and ne.ai- 
mininuim wt-.iMicr eonditions svhieli existed. 
Fiirthcimore. for flicsc reasons the Brsird 
IxHvs-cs Mie snrfaec nbsersation nnnid be 
iet|nestcd again or sionUI be gisen .is a 
matter of practice bv the radio operator with 
the landing insfriicrions. ■TTicrcfote, in .ill 
proliabilils the "prtial iiliscni.'ilinn. visi- 
bility 3 mi.” report vsas repeated .it -3476. 
Ibis isould account for the crew of Flight 
33S') luising heard this report gisen to 
Flight 31.4 about that time. 

Tlitrc is no uncstion th.it the spceial 
ohsenatimi of “paifi.il nbsenration. L mi. 
s isibility" was transmitted by the Northeast 
senior agent. Be'cansc the crew of Flight 
3380 did not beat an acknowledfment and 
the radio log did not refleet one, there n-as 
a question of whether or not Fliglit 358 was 
on the cimipans frequenev ss licn the weather 
inform.ition ssws transmitted. 

TTiis information was asailihte to the 
senior agent immediately after 3T37 and ac- 
cording to fiis testimonv it was immediately 
gis'Cn to the flight. Tliis ss-as completed and 
the .action ssas logged ,it 252S. Tlic Otis 
tape shows that -Flight 25S did not return 
to that frequency until 253":40. therefore, 
the Board is of tlae- opinion the flight sms on 
cxinip.im fiet|uencv when the weather re 
port is-as issued. lTiis auabsis permits the 
Bn.ird to accept the recollection of the 
senior agent which should have been most 
I h id. recalling tile personal conversation that 
tr.mspired between himscll and First Officer 
Cares when flic one-half mile visibililv re 

\ (picstion of even greater concern is 
ss lictlier lit not Flight 25S received the spe- 
eui sscaflicr report of "partial obscuration, 
visibililv 3 mi.’' and, if so. when the report 


ss.is teceii'cd. This concern is generated he 
came flic reported sisibility »-as bcloss the 
untliorired landing iiiinimnm lor the flight; 
if. .as lias been explained, the report ssas re- 
ceis'cd before the flight reached the radio 
facility on final approach, the captain was 
ict)uiretl to discniiHiine the iiistnimenf ap- 
proacli. Uter arduous studs and careful 
ea.ilnatinii of all the evids 
opinion of the Board that Mi 


the 
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JT12 Installed on Flying Testbed 

I’ratt Sr Whitney IT12 imbdjet engine, powerplant for the l.ockliccd Jctstac, McDonnell 119 and North Anictican Sabrelinct. has com- 
jilcled flight tests on this North Anictican B-fi jet bomber. The engine, which weighs 430 lb. and produces 3,000 lb. thrust (AW 
Feb. 2, p. 27), can be cquip|icd with afterhurner for military n|icrations, iiitreasiiig weight to 645 lb. and tlirust to 3,900 1b. F.ngine 
also will power SD.4 drone nianiilacturcd by Republic Aviation Coip- and Fairchild Engine & Airplane Corp.'s SD-5 drone. 


etived ami at a time when the approoch 
should have been discnntiiuicd. This opinion 
iv based on a determination of the lime of 
fhc accident and again upon the arcuiacy of 
the Northeast radio log. F-acIi of these sup- 
ports the other and the Otis tape supports 
ho til. 

At 2328. according to the Otis tape, the 
fliglit reported. "We're just past the marker 
oiithound," .and at 2530 it reported, "Pro- 
ictliirc turn.” These reports and ample evi- 
dtnee that ttie entire approach procedure 
UPS flown would place the accident very 
close to 2334. This time correlates rcason- 
.:bly to the tepott about 2335 from Flight 
2289 that there was a lirt at the end of flic 
runway, which the senior agent recordctl at 
2336 after using approsimatclv one minute 
to look for (he reported fire. 

The time of the accident also substanti- 
ates the accur.scy of the radio log. Its ac- 
ctiracv is further established hv the fact 
(hat at 2330, according to the Otis tape, 
night 2289 was advised to obtain its clear- 
■ncc through the company and according to 
the radio log this action vas completed and 
logged at 2331. For this action the various 
times ini'olvcd correlate in a precise manner. 

Fiom the abnsc evidence the Board ac 
c.'pts as accurate the log entn* and the testi- 
mom- of the companv agents regarding the 
issii.mce of the hclow-minimmn weather re- 
port. Testimony of the senior agent indi- 
.Mtes the information was transmitted two 
t-mes during a 6090-scc. inters-, il preceding 
2353 when the -irtion was completed and 
logged. Correlated to the timing of the ap 
ptoacli pmccdiirc Flight 25R would not have 
pasy-d the \'OR inhonnd and. inofc spe- 
lificallv. should base been in its ptneedure 
turn ulicn the inform.-itinn uas first tr.rns 
initted Because Flight 258 w.is relcasi-d 
from Otis to companv frcqiieiicv at 2530 
and because each transmission of the i mi. 
lisihilits- w.as followed bv a sound identified 
as .1 mike click the Brard believes the in- 
formation uas received. 

Tlic nature of flic local weather condi- 
tions m.av have been -i factor in Capt. Burn- 
ham’s decision to continue the appto,ach. 
From the available evidence it is apparent 
that .1 hcavv rolling via fog crtendiiig to at 
least 300 ft. esisted over the airport and into 


the approach area, it Is believed that the 
fog w.is very heavy to the "II'' facility, rap- 
idlv decreasing in density northeastward, un- 
til In the area of the \'OR the conditions 
were generally clear. It is possible that as 
Flight 25.8 passed over the vicinity of the 
airport, lights on the airport were clearly 
visible vertically through tlie fog. This, to- 
gether with gcncvallv clear conditions in the 
VOR area, could have led the captain to be- 
lieve weather conditions were much belter 
at the approach end of runway 24 than at 
the terminal where the conditions were be- 
ing measured. 

The approach was most likely continued 
inbound witii reference to the pound and 
by the time the flight reached the “11'' fa- 
cility- it was at a low altitude. Tlic low alti- 
tude is shown clearly by the light touchdown 
of the aircraft and the short distance from 
the "if facility to the touchdown. 

Considering the distance, the computed 
groundspeed, and that practically- all descent 
had been arrested at touclidovvu, only an ex- 
cessive rate of descent would permit the 
flight to base passed the "If facility much 
abm-e 100 ft. 

Al Ibis .sltitiidc and position the Board is 
convinced tli.it intervening log between the 
flight ,ind tiimvav thrcslinld precluded visual 
reference to the threshold complex. This is 
ctcarlv substantiated in that the ground 
tracks of the aircraft vsere proceeding awav 
from ralhcr Ih.sii lovv-ard riinwav alignment. 
It is considered that the relatively .short run- 
wav mav have influenced the descent to lovv 
altitude and it iv possible that a desire to 
pick lip and follow the line of barrels was 
a contributing reason. 

,\t low allitiide in the area of fhc "If fa- 
cility Il is bclics'cd that the Right entered the 
heavT fog h.ink. described bv an cvevvilness. 
It is believed that at this time all ground 
reference w.ts lost and before transition to 
instriimciitv could be made and tbe approach 
discontinued the remaining altitude was lost 
and the aircraft contacted the pound. 
CONCLUSIONS 

III this report the Board has entered criti- 
cism of some of the Northeast operational 
policies and procctlntcs and of the imple- 
mentation of the operational program. Tlic 


criticisms are the product of a combined ef- 
fort — the Board’s accident investi^tion 
process and a C.A.A inspection, both of 
which had the cooperation and assistance of 
Northe.ist personnel. Hic work was acciim- 
plished wit^i a common purpose of produc- 
ing pc.lfet aviation safety through improve- 
ments wlicrcs'cr possible. 

Following the accident the company be 
lieved it advisable to discontinue the use of 
the “Sliding Scale’’ at Nantucket for a 
period of re-cvaliiation. In the absence of an 
ILS and l.iddcr-typc approach lights and in 
consideration of the authorized dev-iation. 
tlii.v action appears wise. 

With reference to the ILS and approach 
lights the Bo.ltd, through meetings with the 
CA.A and the \Veather Bureau, has learned 
tliat the installation of a tower. ILS, ap- 
proach lights and "end of the tiinway" elec 
Ironic weather reporting equipment at Nan- 
tucket is being actively considered. Such in- 
stallation vvoiild be in accordance with pro- 
visions of the CA.A planning standards al- 
lowing for the install.ition as an exception 
to the general icquircmeiits. 

\fanv- factors in the Nantucket situation 
t|iiplifv it .as an exception. Installation of 
"cod of the mnvvay” weather reporting 
equipment would he in accordance with ii 
We.aflier Bureau polics' to install this equip- 
ment as pail of the ILS package. Obviously, 
the above action -would he a significant step 
toward modernization of the airport. 

In the lucanlimc, .md following the ac- 
cident, the AA’catliei Bureau look measures 
to provide Otis RAPCON with -all wc.rtlicr 
observations taken at N.nitiickct during IFR 
conditions. 

From the consider.ibic testimony regard 
ing the coiiect interpretation of Item 32 of 
the Operations Specifiralioiis ll.imilatinns 
on dewcciit below aiillinri/cd IFR landing 
minimumsl the Board Iwlicves that the best 
operating policy clearly requires adherence In 
the CA.A interpretation. In order to effect 
its iiiterpiclation and bcc.vusc the interpre- 
tation is not clearly- cxpresscel, the .Adminis 
trator is pieseutlv considering a revision to 
the iaiigu.ige of Item 32. 

Tlic eompam- has taken positiv-c steps to 
climin.itc deficiencies in its oocrational train 
ing program vvbich were disclosed in the 
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Iq Raytbeoa's “EV-GRAV’ system, liquid refrigerant boils 
off the surfaces of the individual electronic components, 
rises as vapor, condenses on the beat exchanger, and drops 
as liquid to repeal the cycle. 

“EV-GRAV” COOLING 

IN THE DESIGN OF HIGH HEAT- 
DENSITY ELECTRONIC EQUIPMENT 


Performance requirements for electronic equipment in 
supersonic aircraft and missiles place particular emphasis 
on the need for more efficient heat transfer techniques. 
The use of fluorochemical refrigerants in an “evaporative- 
gravity" cooling system is a novel method of removing heat 
from electronic components. The refrigerant boils at the 
surfaces of submerged heat-dissipating components and 
condenses on the surface of a heat exchanger at the top 

This technique has proved more efficient than free con- 
vection in oil dielectrics or forced convection with gas 
dielectrics. The high dielectric strength of the fluorochemi- 
cals permits the achievement of higher density packaging. 
Contributions such as this are typical of the Heat Transfer 
Group in Raytheon's Government Equipment Division 
. , . assisting design engineers in developing the complex 
weapons systems of tomorrow. 



WATTS 


PROFESSIONAL ASSOCIATION WITH A FUTURE 

Qualihed engineers and physical scientists with BS or advanced degrees 
interested in systems, development, design or manufacturing engineering 
of complex electronic equipments are invited to write Donald H, Sweet, 
Government Equipment Division, Raytheon Manufacturing Company. 
Wayland, Massachusetts. 



Board's accident iiivcsllg.ilion and the C.\.\ 
inspection. The foundation of the action 
was a reempliosis of the training function 
under company supen'isors «ith appropriate 
delegated authority. Accordingly. coni|Mny 

E olicy now requires that the use of aircraft 
ir training receive the highest prioritv. It 
also requires that the various training p1ia.scs 

trollahle factors. An increased empha.sis on 
cunent training provides that in addition to 
the e-xisting program each pilot captain will 
receive a concentrated ground and flight 
training period preceding each scmiannu.al 

Through communications and meetings 
with company officials and the .Administrator 
and his staff the Board has been kept in- 
formed of the aforementioned action as well 
as other aliied measures. It lias been reported 
that a determined effort has been made by 
the company to satisfy each criticism even 
though in some specific instances the com- 
pany believes the criticism \sas not wholly 

The Board believes that rapid and sub- 
stanh’al progress has been made and in 
many instances the dcRcicncics have already 
been corrccted- 

Most of the areas in which dcBcicncies 
were found are the subjects of express pro- 
visions of the Civil .Air Regulations, some 
of which require approval of the C.AA. Un- 
der the rcspnnsihility of the Administrator 
all of the areas require his continued scrutiny 
through his local staff. Obviously, the opera- 
tional factors which were identified as de- 
ficiencies were generally known and accepted 
by the local C.A.A agents prior to the acci- 
dent. 

Tlie Administrator, recognizing this, took 
action to correct the loc.il situation and .also 
to establish an inspection process whereby 
closer supervision can be maintained over 
the cfFcctii'cncss of C.A.A offices throushont 
the country having the same responsibilities. 

PROBABLE CAUSE 

The Board determines that the probable 
cause of this accident was the deficient 
judgment ,ind technique of the pilot during 
an instniment approach in adverse weather 
conditions in failing to .ibandon the ap- 
proach when a s'isihilits' of one-eigblli mile 

OH.sly low altitude while still a considerable 

By the Civil Aeronautics Board. 

James R. Diirfce 
Chan Curnev 
Harmar D, Denny 
G. Joseph Minctti 
Louis J- Hector 

INVESTIGATION AND HEARING 

The Civil Aeronautics Board was notified 
of this accident shortiv after its occurrence 

with the provisions of Section 702 (a) (2) 
of the Civil Aeronautics Act of 1958, as 
amended. 

A public hearing was held by the Board 
in Bennett Hall. Nantucket, Mass., on Oct. 
1, 2, and ?, 1958. 

AIR CARRIER 

Nortlieast Airlines, Inc., is a Massachu- 
setts corporation with its principal offices in 
Boston. The carrier is engaged in the trans- 


Engineers . . . make your move to a climate of opportunity. 



Professional opportunities in Southern California for engineers in these 
fields: Structures, Design, Welding, Bonded Structures, Liaison, Indus- 
trial. Men from Rohr will soon be conducting personal interviews in the 
foUowing cities: 


Akron 

Baltimore 

Buffalo 


Chicago 

Cincinnati 

Dallas 


New York 
Philadelphia 
St. Louis 


Detailed resumes from qualified applicasts 
will be held in confidence and given prompt 
attention in the arrangement of local 
interviews. Address }. L. Hobel, Industrial 
Relations Manager, Rohr Aircraft 
Corporation, Chula Vista, California. 
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PAND^P 

^ H 


to advance new concepts of 

SPACE FLIGHT 


O Expanded Research programs to meet the most complex technological 
requirements ot the Space Age are only one of the far-reaching objectives 
of the new multi-million-doltar Lockheed Research Center, near Los 
Angeles. Destined to become one of the nation's major research Instal- 
lations, its programs are broad In scope and designed to Investigate new 
frontiers of space flight. 

A A primary consideration In planning the new Research Center was to 
provide environment for scientific freedom and ideal research conditions 
—using the most advanced equipment available. This modern, integrated 
research facility will touch almost every aspect of aviation and transporta- 
tion-leading toward exploration Into completely new or relatively un- 
developed fields of science and industry. 

OOn completion, most of Lockheed's California Division's research 
facilities will be located In this single area. The Center will provide com- 
plete research facilities in all fields related to both atmospheric and space 
flight— including propulsion, physiology, aerodynamics and space dy- 
namics; advanced electronics in microwave propagation and infrared; 
acoustics; mechanical and chemical engineering and plasma/magneto- 
hydrodynamlcs; thermal electricity: optics; data communications; test 
and servo-mechanisms. 


©The first phase of the advanced research building program has already 
begun— with initial construction of a $5,000,000 supersonic wind tunnel 
and high-altitude environmental test facilities. 

O Scientists and engineers of high caliber are invited to take advantage of 
outstanding career opportunities in this new Lockheed Research Center. 
Openings now exist for thoroughly qualified personnel in: Electronics: 
aero and thermo dynamics; propulsion; servo-mechanisms; materials 
and processes; structures and stress; operations research; research in 
optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics and in all phases of design. 
©Write today to; Mr. E. W. Des Lauriers, Manager Professional Place- 
ment Staff, Dept. 11051, 1708 Empire Avenue, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 


rtntly cffecti'C certificate of public con 
\cnicncc and necessity issued by the Civil 
-fierorrautics Board and operating certificate 
i'.wed by llic Civil .leronautics Adinhiislta- 


FLIGHT PERSONNEL 

Capl. John T. Biitnliain. ago 56. was eni- 
plmed hv Northeast Airlines on Mav 24. 
1951 . 

Me became captain Sept. 27. 1956. 
lie possessed a currently effective aitmuii cer- 

r>C-5 and Conva'it type ratings. Capt. Bum- 
barn had accnmiilatcd 5,608 Bring hours 
with the company, of which 4.026 were in 
Ihe DC-5, 165 were in the DC-4 ami 1.416 
were In the Convair. Me had flo«n the roirtc 
involved numerous times while copilot and 
captain and had received a satisfactorv route 
cheek on June 26, 1958. Mis latest physical 
examination was salishctnrilv accomplished 
on Mar. 17. 1958. 

Records on Capt. Burnham showed the 
sjtisfjctory completion of all semiannual in- 
strument flight checks except one svhtch was 
flown on Oct. 14, 1957, and graded imsath 
bctoiy. Following additional Link and flight 
insttuction a rechcek on Oct, 16, 1957. w.is 
completed satisfactorily. Both the Oct. 14 
and 16 flights were accompanied b)- CA.\ in- 
spcctors imd the checking pilot was the as- 
sistant chief pilot. Testimony of these per- 

a serious nature and following training all 
were corrected. 

First Officer David C. Carev. age 23. was 
ctnploved bv Northeast .-Mrlin^ on [line 27. 

1957. 'He held a currently effective airman 
certificate with commcrd.il and instnimcnt 
ratings, lie was qiuilificd as a first officer on 
the Coinair on July 30, 1957. ,\t the time 
of the accident First Officer Carey had accu- 
muLited 614 fliine hours, 296 prior to cm- 
ploimcnt and 318 during emplovmcnt, of 
which 132 were in theConvair. First Officer 
Cares* was on leave of absence to complete 
coll^c fmm .Sept, 15, 1957, until func 15. 

1958. 

Ills latest physical examination ssas sati.s- 
factorily completed May 9. 1958. 

Stewardess .Arlene Dabck. age 23, svas em 
ployed by the company on Nov. 25, 1957. 


cd her annual physical 
, 1957. She had flown 
m Dec. 14, 1957, until 


THE AIRCRAFT 

\ 90670, a Consair 240, was manufac- 
tured Aug. 22, 194S, and sold to Pan .Ameri- 
can World .Airways. It was purchased bi 
Northe.ist .Airlines .April 24. 1954, and of 
1 8,019 hr. on the airframe. 8.773 were accii 
nuilatcd bv Northeast. Since the last major 
aircraft oscrliaul N 90670 had flown 1,605 
hr. 

The aircraft was powered by Pratt & 
AA'hitney R280U CB-3 eiigincs, both of 
which had operated 1,155 hr. since overhaul, 
Ihc engines were equipped witli Hamilton 
Standard propellers, model 43E606S95-12. 
The left and tight propellers, respectivelv, 
had operated 1.870 hr. and 869 hr. since 
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THE U.S. TREASURY SALUTES THE AIRCRAFT INUUSTRY 



—and its thousands of employees who help strengthen 
America's Peace Power by buying U.S. Savings Bonds 


Men and women who malce up the great group who 
design, fabricate, a.ssemble and test our newest aircraft 
are also making anotlier substantial contribution to our 
national security. Many thousands of them are buying U.S. 
Savings Bonds, regnlarly, through the Payroll Savings Plan. 

Regular purchases of Shares in America help these patri- 
otic and thrift-minded people set up substantial reserves 
for the education of their children, the buying of new 
homes and the building of their retirement fiind.s. Through 
the Payroll Savings Plan the practice of thrift is made 
easy and automatic. 

If your company has not yet put in a Pawoll Savings 
Plan, start now. Your State Savings Bond Director is anx- 
ious to help and to show you how easy it is to put the Plan 
to work. Telephone him now. Or write to Savings Bonds 
Division, U.S. Treasury Department, Washington, D. C. 




m 
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YMENT OPPORTUNITIES 






Specifications 

Engineers 

Lockheed Missiles and Space Division has important 
positions in specifications engineering at its facilities on 
the San Francisco Peninsula. 

Technical degree or equivalent required, with experi- 
ence in the preparation, coordination and negotiation of 
subsystem specifications, military documentation, speci- 
fications requirements, and technical writing. 

Please send resume to; Research and Development 
Staff, 962 W. El Camino Real, Dept. E4-17, Sunnyvale, 
California. U.S. citizenship required. 

Lockheed 

MISSILES AND SPACE DIVISION 

Sunnyvale, California 

fOSniONS WANTia 


seiLiNO oeeoKTumms o?niiso 





FOSmONS WANTSO 


UlUNG OfFOnrumn wantio 


BOX NUMBER 


DISENCHANTED 

ENGINEERS 


riOElirY PEISONNEl 


Where 
TO Buy 




WHERE TO BUY Section 
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EMPLOYMENT OPPORTUNITIES 



-WITH A MODERN TURN OF MIND 


Air has weight— atmosphere has pressure. 

This knowledge, centuries old, lies 



the base of searching problems facing the exploration 

of space. 

At Soodyear Aircraft, hand-picked wen with a modern turn of 
Torriceiiian mind are finding rewarding stimulation of their 
talents in programs” involving Crew-Escape Capsules— in 
the perfection of mass-production nose cones of optimum 
efficiency. 

New multimillion-doilar research and development 
facilities — in Akron and in Litchfield Park, Arizona — are 
manned by this good company of men who would 
welcome good company like you. 
if you have a Torricellian talent and are seeking a challenge 
that has solid substance end long-range surety — then write 
direct: Mr. Charles Jones. Director of Technical & Scientific 
Personnel, Goodyear Aircraft Corporation, Akron 15, Ohio. 



HIM ' if, ' ' 'irWUBWH 

good/^ear aircraft 
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EMPLOYMENT OPPORTUNI 



UNUSUAL CAREERS FOR 

AERONAUTICAL 

ENGINEERS 






aircraft Aircraft company etperl- 
anca is dasirabia. 


in flight testing of compiei elec- 
jj high performance air vehicles. 


PARALLEL OPPORTUNITIES. Both 
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Career Opeiiiiigs For 

*r ^ ENOINEENS/SCENTISTS 

ENGINEERS 

a, li^ . i \ \ 





DYNAMICS ENGINEERS 
WEIGHT CONTROL ENGINEERS 


ELECTRONIC ENGINEERS 

II ^ 



GUIDANCE 

^ < j 

INSTRUMENTATION 

* i 

TRANSISTORIZATION PROGRAMS 


ECHO, ENHANCEMENT 

GENERAL ELECTRIC’S OBJECTIVE; 

SYSTEMS ANALYSIS 

CREATE NEW LONG-RANGE 

RFIIARIIITY FNGIHFFRS-SPmAIIST 

RADAR SYSTEMS TO REPLACE 


RRUTE FORCE DETECTION METHODS 

ilSSi 





in thoaloctronicArt. 




igSiP 

neeving epeeiflcations of the systems. Issue 

“e"‘^?J’li;?JF'lilTSL\l"M.!w‘' “ 




BEECH 

Miliite Defeclian Syalemt Seeiion 
HEAVY MILITARY ELECTRONICS DEPT. 

AIRCRAFT 

GENERAL^ ELECTRIC 

CORPORATION 

Court Street, Syracuse, Kew York 

WICHITA 1, KANSAS 
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EMPLOYMENT OPPORTUNITIES 


HIGH-LEVEL ENGINEERS 

to work on exciting new 

ANTI-MISSILE PROJECT 

in sunny San Diego 


BriUiani ground-floor opportunities in the 
fields of: 

FLUID SCIENCES PLI6HT MECHANICS 

DYNAMICS STRUCTURES 

AIRBORNE RADAR SYSTEMS 


Solar’s new 
iinpk-tely iic 




isile defense. Ic » tlie lalesi of end reloc-.diuis allowances. 


several liigidy advanced projects 
of Solar's Missile and .Space 
Croup. Tlic right men Joining now 

gain key ercative irositions in tlieir 
fields of interest. It will lie to yonr 
advantage to learn complete 
details immediately. 

SOLAR SPECIFICS 

(2SU0 people in San Diego) with 
a sueces.sfnl history since 1^27. It 
is big enough to offer tlie must 


SEND RESUME 

c of your c 


SOLAR 


AIRCRAFT COI 


RW.. 

PANY^^ oes 



LIVE BETTER, TOO! In addition 
achievement, Soku 


This fi 


'e bctler 


has the 


e in the U.S. Cidtiira 
eunuttional amt reere.itional facilities or 
excellent. Tlie new Advanced Scienti 
Brandi of the Universits- of Californi 
offers facilities for further study. Yon an. 
yonr family will enjoy life more at Sola 
in San Diego, 


[)iiee-agc Icdinolngy, and 
al professional sliilns of 
: is fully appreciated and 
reeognlred, A new 60,(100 Ki. ft. 
engineering Iniilding, necessitated 
by evp.indiiig rcsearcli and devel- 
opment. will lie tomplelt'd in 1M9 
on the etige of San Diego Bay. 


Please 

fications at the earliest opporlimity 
to Louis Klein. ITept. E-402, Solar 
Aircraft Comp.iny, 22('0 Pacific 
Highway, Sail Diego 12, Calif. 


About Classified 
Advertising, 

(Contact 

DL WcQ...-J4:l{ 

0//-„ Z/„„. 


BOSTON, 16—350 Pork Square 

HUbbord 2-7160 
D. J. CASSIDY 


6. SUUIVAN-T. H. HUNTER 


DETROIT, 26—856 Pi 


NEW YORK, 36—500 Fifth Aye. 

oxford S-5959 

H. T. BUCHANAN-R. P. UWIESS 


lOcu.1 8-4330 


M. W. BOZARTH-I. W. 
ST. LOUIS, 8-3615 Olive 
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EMPLOYMENT OPPORTUNITIES 


Openings 
at all Engineering 
Levels at 

SYLVANIA’S 

Studies in the requirements, feasibility optimisation, 
and preliminary design of missile systems; management 
of complete weapons systems; development of ground-based 
electronic subsystems and equipment. We are currently 
staffing experienced and crealipe engineers for 

1 ' Preliminary design & analysis of detection communi- 
cation & navigation systems, Detailed system design of 
advanced antennas, mierowavc devices, & signal process- 
ing devices. Statistical analysis & simulation of signal 

MISSILE 

processing systems. 

■ Design & Development of KF circuitry, microwave de- 
vices power supplies, RF signal distribution k transmis- 

SYSTEMS 

' Systems analysis & preliminary engineering design 
studies with major emphasis on real-time data process- 
ing, systems simulation, mathematical & statistical anal- 

LABORATORY 

in 

ysis, dynamic analysis, k guidance system design. 

All replies will be answered within B weeks. 
Interview and i-eJocoffoii expenses paid bg Sglvania. 
Please send resume to Graydon A. Thayer 

Suburban Boston 

WALTHAM LABORATORIES / SYLVANIA ELECTRONIC SYSTEMS 

w syiMnia r 

SYLVANIA ELECTRIC PRODUCTS INC. 

100 First Avenue — Waltham 5-1, Massachusetts 

ciAisniiD Searchlight Section .ovi.,nno 

BUSINESS OPPORTUNITIES 

EQUIPMENT - USED or RESALE 


DISPLAYED RATEr UNDISPIAYEO RATE: 

AN ADVBRIISINO INCH U m«o*ut»d Inch vetliccillr an ana calvmii, « « li"'"' 

3 calvmni— 30 inchai— ta a paga. PROPOSALS, $2.70 a llna on incarllen. 
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EMPLOYMENT OPPORTUNITIES 



• nuclear products 

• aircraft design 

a operations research 

• special products 


At the GEORGIA Division of 
LOCKHEED positions of siQnIficant 
scope and responsibility are open to 
qualified Engineers and Scientists 
in the fields of: 


PRELIMINARY DESIGN 
FLIGHT TEST 
ELECTRONICS 
TECHNICAL WRITING 
STRUCTURES-WEIGHT 


THEORETICAL PHYSICS 
NUCLEAR ENGINEERING 
MATHEMATICS 


for immediate 
consideration 


OPERATIONS RESEARCH 
SPECIAL PRODUCT DESIGN 


in confidence to 

W. P. Key 

Engineering and Technical Placement 
Lockheed Aircraft Corporation 
834 W. Peachtree SI., N.W. 

Atlanta 8, Georgia 



SEARCHLIGHT 

SECTION 


FOR SALE 

High Altitude Aircraft 

FOUR LOCKHEED P-38’s 









HILLER HELICOPTER 

oUrmlnd UHT2B wllh cein|>lstt aericiil- 

EAST COAST AVIATION COSPOIATION 


Wanted for Exporf 


SEARCHLIGHT SECTION 


212 
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LETTERS 


Pilot Experience 

J ask s'ou quite fniiikis', isisat ate \oii 
trying to prove? The tenor of jour piibli- 
c-.'tion over tlic past ses'eral months has 
been a constant derision of the abilitv, 
integrity, and intelligence of the airline 
pilots of this nation. 

You do a great disscrs'icc to the aviation 
industry hv printing lialf tnitlis, innuendos, 
and uninformed opinions which contuse 
and spread donht into the minds of the 
traveling piihlic. If von place no signifi- 
cance on 20 years cockpit cspcricncc. 20,- 
llOd hr. of day-in-dav-out flying, a inilitaiy 
record reward^ with this natron’s highest 
honors, or Imndreds of hours of research 
firing, just niio would you and certain of 
tour readers like to sec firing airline .lir- 

,\irplancs arc machines, the;' arc Sown 
by men. Let’s not write cither one oR with 
tnalicians slander. 

Gobdom C. BL.sNciiaiiD 
Captain. Eastern ,\ir Lines 
Maihleliead, Mass. 

Jeopardized Defense 

Sonic of the criticism directed at you in 
Avi.stios M'eitk’s Letters section regarding 
yonr stand on more adcqiiatc defense has 
Icfl me disturbed. I has'C wailed some 
time since most of those letters were pub- 
lished in order that I might "cool down." 
]’m cooled, hut I find I still feel like oHcr- 
ing a rehnllal. 

On the premise that all of the wTiters 
had patriotic molim. I found the thing 
that distiirljcd me most was seemingly com- 
plete disregard for all the lessons of histors-. 
One nation docs nut attack another unless 
he believe lie is stronger and hciic-e tan 
win. ,\lso, in the power politics game that 
the svorld is engaged in at the present time, 
yon don’t bargain from a position of weak- 
ness and how to come out anything belter 
than sceona best. For tliese tss-o reasons 
alone sve must be the strongest, militarilv 
speaking, because as long as tlic ’’eiiems'' 
has a dictatorial form of government, histors 
as well as the pronouncements of Nfarx and 
Lenin tell us that we can expect war when 
Hies* believe thes' arc stiongcr. 

I’m certainly in favor of a balanced 
Imdgel, but not at tlie expense of an adc- 
i|iiatc defense. I can't help but wonder 
il your same aities express as loud a criti- 
cism to their coiietessmen or local news- 
papers regarding the appalling ssnstc that 
goes on every year in stockpiling com, cot- 
ton and wheat. Perhaps they also disregard 
the myriad svcilare programs that the tax- 
payers bankroll ci’crv scat. .\nd. yon cer- 
tainly can't disregard the huge attendant ad 
ministrative costs of these schemes. 

To paraphrase one of the noisiest of vont 
critics, the President with all of his militan 
Irackground certainly should know sshether 
ss-e have an adequate defense, more so cs'cn 
than a magarinc editor. 1 would be tlic 
first to agree; hoivevcr. the facts as shown 
by exhaustise studies tell us otlicrsvise. I’m 
icfcrring to the Gaither Report and a stud; 
lomplctcd by the Rockefeller brothers, Both 

2U 


V eefi leelconicfl the ophiiona 

ntogaaitip's ntitorini columns. 4/idress 
Idlers to the Editor, driation ffee/e. 
330 r. 42>irf Si., yen York 36. K. Y. 

eice a Kenuine identification. JTe teill 
not print aiioiiyinoiis letters, but names 
of trriters nit be nilhhelil on reijttesl. 


of these reports have advocated a program 
of military spending, the magnitude of 
ivhieli ssould lease pale by comparison, the 
funds requested by the heads of the .services 
to htiiig their branches up to adaquate 
strength. .-\s to whether sve can afiord this 
type of defense, one can turn to the conclu- 
sion of a studs' made bv the Committee for 
Economic Development. They reported 
that this country could spend considcrablv 
more for defense thaiv is presently being 

If the leaders of this country don't stop 
preoccupying themselves with the economies 
of an adequate dcfcn.se. the statement that 
I believe Lenin made that ‘Vhen wc Com- 
munists are at last reads' to hang the capi- 
talists, thev will he trying to out-bid each 
other for the right to supply the hemp," 
«i conic me. 

Santa Monica, Calif. 


Weather Flying 

Tlie danger of midair collision has been 
built up into a horrible hdgevntan, coii- 
stnicled of a jninimuni of fact and a maxi- 
mum of propaganda. 

fu iirder to redress the balance somewhat, 
I made a siiiimiary of C.\B reports for the 
last II years. l^-IS-lQiS inclusise. gising 
the causes of all accidents on our scheduled 
domestic airlines that resulted in falalilics 
to passengers. 

There were a total of 46 such accidents, 
two of which were caused by passengers ex- 
ploding bombs aboard. 

Of the remaining 44. si.x were midair 
collisions — which sounds very had until 
we c.xaminc it more closely. 

Three of the six were caused by flicg.il 
actions on the part of a pilot. (Buzzing 3 
small plane: nossing Inw over a crowded air- 
port without clearance: fixing in the ov-cr- 
cast without clearance.) Ohviouslv vou do 
not prevent law breaking by waking mote 

Two of the remaining collisions were 
caused bv military training flights along air- 
ways. Tliis practice li.vs now been di'con- 
tiniicd. 

This leaves exactly one midair collision 
in 11 years, and this ssas not the result 
of high closure speeds or overcrowded air- 
ssays or any of the rest of it, since both 
aircraft were piston-propclIcd and the ac- 
cident took place in one of the most 
deserted regions of the country. 

Mliat the summars' .show's clcarlv is 
that [he real killer along the ainvnvs is 
flying In had weather, and if tire aniltoti- 
tics would do mnre about that (such as 
providing radar and ILS to onr sntallcr air- 


portsi they wouUI do more good to avia- 
tiorr than in pursuing their present iinpos- 
.sihle dream of total control. 

M.smox H.vrt 
N ew York, N. Y. 

Radialion Weapons 

.\ly letter on tire subject of .i radi;ilioii 
weapon ispccifically, a transmutation beamy, 
published in .-Xvi.stion \Vi:i:x Nov. 2v. 
1957, p. 126, aroused considetable com 
inent. iiitd nrost of that comment conicl 
have been summarized as "Ila, ha! M'liat 
nonsense!" 

,\re tho.se commentaton: still laueliiii|. 
lifter reading in .\vi,srioK Week (Nfai. 2, 
p. IS) that the .\d>'anccd Rescaith Proj 
ects ,\gcncy will soon award contracts for 
the study of such "iionscnsicar devices 
as radiation weapons? 

"’ill they still be liugliiiig when the 
Russians put a man in orbit on or about 
.May Day, an achievement which svill he 
the first step toward the construction of a 
manned satellite, the optimum site for 
a radiation weapon? 

Caution and scepticism arc indispensable 
when considering the possibilities opened 
up by the advance and tcchnologi. but 
God preserve \incrica from those who 
can only laugh at such possibilities. 

Tlie contUKling sentence of mv 1957 
letter is still true: "This, then,' is the 
threat of the satellite . . . the enemy’s 
ability to bomb.ird the United States with 
tadiafion. . . 

.\t.fRFo \UcitAno. Ir. 

New Bedford. Mass. 

Satellite Optics 

I recently enjoyed yonr three articles on 
the series of Satellite Reconnaissance Op- 
tics in the Jan. 19, Jan. 26 and Eeh. 2 
issues. I liave referred to these articles 
several times since receiving the issues. 

The issues of this foremost publication 
in the field of aviation and space form a 
valuable section of mv reference librarv. 
.6s I refer to these articles frequently, I 
would like to receive a reprint or them so 
that I will not have to cut them out of mv 
reference issues. 

M'. E. IIORN 

M’cstinghoiise Electric Corp. 

Fricndsiiip International .Mtport 

Baltimore. \ld. 


Keep ’Em Flying 

Three cheers for Mr. Charles W. Kei-. 
Seattle, Wash., f.\W Fch. 2, p. 102). 

Count me in on the prii'ate flying list, 
too. Granted we all need rockets and mis- 
siles for our defense and oiir pockct)iooks. 
but we can’t joyride one on a Sunday after- 
nooit, no matter how much freedom wc 
have. Let’s keep the little guy flying, and 
let’s keep him in Avuriox M'ff.k! ,\nvom' 
else for the baud wagon? 

JOLI.VN DosKow 
Qiialili Control 
Republic ,\viation Corp., N. Y 
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Non aging - ready for instant service at any time — 
that’s medium and high pressure FIuoroRex*-T hose 
fabricated from Teflon* resin. Working life is un- 
limited for practical purposes. 

Permanent reliability is cuisured by a manufac- 
turer with complete control of hose production, and 
fitting and assembly fabrication. It is confirmed by 
use on virtually all liquid fuel and many solid fuel 
missiles . . . proved by years of in-flight service on 
military and commercial aircraft- 

Handles the most corrosive fluids, including the 


exotic fuels, at extreme temperatures. Fluoroflex-T 
hose assemblies are ideal for use in launching and 
fueling systems as well as in fuel and hydraulic con- 
trol systems - up to 4000 psi. 

End properties of products made from Teflon pow- 
der can change significantly with even minor altera- 
tions in processing. Your best guarantee of absolute 
reliability is the manufacturer’s experience. Specify 
Fluoroflex-T for the hose that’s backed by unequalled 
experience in fluorocarbon hose. Write Dept. 249, 
Resistofuex Corporation, Roseland, N. J. 


Always ready for use 
Always reliable in use 


<SFIusntlts is a fttsUtoMr trsHcmarlr, leu.. V.S. fct. off. 
ibTsJton is Dsl'onCs I'sdsfesre for TFF ffHorocarboa resit 


Originators of high temperature fluorocarbon hose assemblies. 

ROSELAND, NEW JERSEY • WESTERN PLANT: BURaANK, CALIF. • SOUTHWESTERN PLANT; DALLAS TEX, 



gives the design decision 
to the engineer 



consideration 


.Opijpfi)j 
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only eomplete 


...ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 

Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 14-28 thru 1". 
For use at temperatures to 550°F. 

Olhcr Ughtwcinht 12 poinl mil series fire availahlc in several ten- 
sile capacities and materials for service at temperatures to J‘300°F. 


'/cation from the 
eking fasteners 


ELASTIC STOP NUT 
CORPORiTION 
OF AMERICA 


Dept. S36-525, Elastic Stop Nut Corporation of America 

2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

□ Complete dimensional and per- □ Visual Index; A complete piC' 

formance data of the new type torial representation of all 

3324 nut. standard Elastic Stop nuts. 


Nam#.. 

Firm 

Street_ 
City 


-Title. 


_Zone Stote_ 


. . . WEIGHT REDUCTION 


THIS NEW DESIGN is ESXA’s recommendation for applica- 
tions where space and weight reduction are primary needs. Meets MIL- 
N-25027; reduced wrencliing dimensions permit more efficient center- 
line bolt design; wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 


...USE OF NAS 
STANDARD HARDWARE 

This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to FSNA’s exacting quality standards. QuaUfied 
to MtL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications. 

ESN A offers a complete line of ALL NAS types of self-locking nuts, in- 
cluding standard and miniature anchors, floaters and gang channels. 


wt in lbs Screw Size tensile 


per 1000 

#4 

#6 

# 8 

#10 

!4" 

K 

%" 

rating 

LH3324 

.2 

.6 

1.3 

1.4 

2.9 

5.4 

7.3 

160,000 psi 

NAS679 

.9 

1.7 

2.4 

2.6 

4.6 

6.4 

8.6 

140,000 psi 

AN365 

1.4 

2.6 

4.2 

5.0 

9.0 

12.0 

18.0 

140,000 psi 


